"* 
TR1GONOMETRY:; 


4 DOCTRINEF. 


OF 
TRIANGLES. 


Firſtwritten in Latine , by 


BankrHoOLlLMEvy PirtISCyYsS 
of Grunberg 111 Sileſia, and now 
Tranſlated into Evgliſh, 
By Ra: H 4114[011, by | 
Whereunts is added(for the —_ % | 
ue) certaine Nautical Oucfron;. | 
gether with the finding of the Variation of 
the Compaſſe. All pertormed Arich- 
Cc Y without Map, Spha 
Globe, or Aſtrolabe, 
PP, bytheſaid RK. H. * 


"rinted by T.F. for G.Hurleck 


neare M agnus corner, 


* 4 Z 
MW WK 
Ws - 
- + - St - 
S NY 


10- 
; 


———— 


= © 


'; R efulb 
, 
* the Mafters,, Wardens, and 4ſſ:tants, of the 
' _ Triiitic Houſe of DEevrtTr ok op: 
. STRAND, 


— | Hen 7 firſt publiſhed this Wo 
A "| (Right Wor : my chiefe aym 8 
11 was for the benefit of Sea-men, 
ma y of whom are ”m of 
the Latine- tmgue, whereof this 
is but a T ranſ(lation : the Mus 
| thor needeth not my Conmentla- 
tions, for his Workes dee ſufficiently teſtifie of him, 
And albeit fance the firft publiſhing hereof, the admi- 
Table Invention of the Logarithmes have been found 
out, by that never to be forgotten, JoHN NEPER Lord 
of Merchiſtone, vpou whoſe foundation M ; HENRY 
BRIGGEsS, publique Profeſ] or of Geometrie in the 
Univerſity of Oxford, hath altered the ſame and made 
them more factle for all manner of Arithmeticall 
workes : Tet the ground of this Trigonametria full 
| p 8: 


© The Epillle Dedicatories 


remaineth, whoſe Rules are certaine and infallible as 
thoſe of the Logarithmes; whereof bereafter by Gods 
aſſ:flence F may write, if my many Imployments hin- 
der net ; In the meane time knowing that many Ma- 
Tiners have by their mmduſtrious labours reaped fruit 
by my former paines , 7 reſolved, for ther ſakes to 
revive the ſame ; and to Dedicate it to Tou who fit at 
the belme of their Government, to guide and dire 
them in therr true Courſe ; not F# ras but for the 
Workes ſake , and in memory of Mr WALTER 
 WHITING, one of your Fraternity aud my 
 deare deceaſed Friend, You will accept of 
the weake labours of 


Yours, eyer to be commanded : 
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To the moſt Noble Prince, Lord Fas: 


DERICK E the Fourth, Cond Palatine of 
RhemeL, Chicte Sewer, and Ele&or of the 
Roman Empaire, Duke of Bavier CC. 
his mott gracious Lord. 


SLEE Of renomned Prince Elefor, and Souerargne 
BAI9 Lord, If my nhole Life bad not been knowne 
\ 4: £) to your mot Noble Excellency, I might large 
"(5 have excuſed my ſelfe : For that, 1 (berng 
FTIAPOTGH Divine, as . oe wmindfull of my oration) 
ſhould» wot t ovel prafiice the Mathematicks, but alſo write pab= 
like Bookes of that kind, Por 1 doubt not but many would mals- 
ciouſly calumniate theſe my Studies, bat that they #n0w your 
renonned Excellenete will bee ready to (land tn my defence, 
And truly if 1 ſbould beftow the time that 7 aton to ſpend in 
aiume Meditations, in numbring of the Starres ; 1 might bee 
xorthily reprebended : But now, ſithence 1 am comerſanr rs 
theſe Studies, at ſuch rimes when others are Ldle , and to no 
other end but that 1 may readily and truly anſwer our E xcol- 
lexcie, nbo often queſtioneth mee of theſe matters : I What * he 
that will not proferre my honeſt recreations before others ſlaath, 
or that can reprove your noble Excellencies formardueſpe im ad- 
a_ Profitable Sciences > Abraham the Patriarch ir com- 
he" Tafighig Senn 6 be gave light in the — 
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The Epiſtle Dedicatorie. 
call Arts, 4nd trained wp others in them. And in the Booke of 
Daniel, ih# ts net thedeaft, that be was rnſtratied in all the 
wiſedame of the Chaldeans, which chiefly cooſifled i1: learning 
Demonſirative, Neither are the workes of Godſet forth, leſſa 
for the D twines, then for other ſorts of men, that in beboldtn 
them, they may learne to admire tbe wiſedeme, fears the power, 
8nd magni fie the glory of God, 

And all theſe affetitons, doubtleſſe, in & zealow man, are (1 
much the more fervent, by how mack the more he bath Under- 
(landing of the works of God, Every foole 11: bebolding the Sun, 
wonders at bis brightneſſe, the pewer of bis beat the ſwiftne(/e 
of bis mation, and the certainty of its courſe ; but yet be knau- 
eth not the forme and magnitude of the Sun, 4nd bow long is 
by way that he daily maketh, If you ſhall ſay and demonſtrate to 
bim out of the rules of Aſtrouomy, that the Sun # 4 round 
body 166 times greater then the Globeof the Earth, nd that 
the circuit of his daily motion & more then 40000 90.Gers 
man miles be will leave wondr ing and (land ama-ed at ſo great 
ſeerers of Nature , crying out wich Daviy , O lehovah our 
God, how marvailous is thy Name in all the Earth ! and 
what 15 man that thou which art the workman and maker 
of ſuch things, ſhouldeſt bee mindfull of him > Agoreover, 
ntxt to the ſceret operation of the ſpirit of God it us to be dee- 
med that nething doth make a man more methe and geatle then 
the (tudy of this Heavenly Philoſophy - 4rd how admirabls 
4:d rave an ornament, O good God, uw mild eſſe in « Divine ? 
6nd bow much is it to be wiſhed in this 14e that all Divines 
were Mathematicians > Thet w,men gentle and meeke, How- 
bei, leaſt any mean miffabting me, ſhowld attribute tos much to 
theſe Specalations_ and in the meane time, neol-i hu duty ; 1 
muſt neexs confoſſe that moderate and indifferent exerciſe in 
theſe Stwdtes do burt no man ; ſo that therr pubiike and —_ 
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The Epiſtle Dedicatorie: 

mually reading doe not ſomewhat hinder them nbo ought toprt-- 
ſerve thetr whole firength Loth of body aud mitd, for the wn- 
derpoing of «ther labours : which when 1 had within this fixe 
Monerhs duly examined, I purpsſ'd with my ſelfe to write 7:0 
more of thi ſubjef, an1 1 procured athers of my ranch to pree 
over the ſame, For Lodovicus vives ſarth truly the Wit not 
overmuch tyred is, more pregnant. And Chriit ſpeatin 


grauely : Let the dead bury their dead, but goe thou an 


preach the Kingdome of God, 7h rule then let vs obſerve, 
Tet becauſe what 1 haue 8lready written, Moſt 2 racious Pr. 
Eleor, may not onely proue profitable to you, but alſo to many 
others : w'vy ſhould 1 ſupprefſe the ſame, for thus much 1 preſume 
1 may ſay without boaſting, that the Doftrine of Triangles 
w.45 neury yet of any man ſo platnely ſet forth, and the tſe there- 
of in ſo many Arts, ſo familiarly explained : eſpecially 1 am 
ſare it will delight all thoſe of ripe tudgment, when they, ſball 
ſee that by the Problems of the motion of the Sun and Moone, 
al the Heavenly motions ( for the ſama re:ſon ts of the refit ) 
may be found out without any helpe either of Alphonſus or the 
Prutenick tables,0n/y 5y the doftrine of Triangles, a4 Vulpar 
A rithmaricke, with the ſame caſe, truth, and pleaſure, as by 
tables far greater : wherefore 1 d1u5t not but your Excellency 
#1 time will take yery Much pleaſure therein. For after your 
H ighnefſe bath learned throughly Arithmctick, #et negleRiag 
the grounds of Geometry, nothing can then binder why you may 
not attainets thu Seiencs wherby your Highnes may gaineto 
your ſelfe for euer mare then a Kingly name : For by how much 
there are few Princes that ynderſiand theſe things by ſo much 
th mare i their praiſe when they Underfliand them, And your 
E xellency knywerb that your worthy Vauck Wil, Landgrave 
#of Hefſea, my worthy Patron though he excelled in ather 
2 .p0 alenind 22.0 mere ghrtau m9 p LINE 
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The Epiſtle Ded icatorie. | 
+ftronomy,and ir iu well knowne that the memory of Alp!.on- 
us King of Arragon had long ſince been burred bat that the 
Tables of the Heauenly Motions calculated by bus care, and 
't bis coſts, ave of nece{|ary vſe amongſt the learned, Therefore 
t your Excellency account it 6 Kingly praiſe to tmitate theſe 
brice famougKi ngagnd Princes; nhereunto if 1 ſhall any way 
8 able to gk Ree My Care and induſtry (a3 your H fobnes 
bounden ſerust) ſhell never be wanting to accompliſh your de- 
fires. For although, as I ſaid before, 1 will rot publikely treate 
of theſe Arts ; yer if your Highneſfſe ſhall comma;,d me any 
more ſervice in this kwd, 1 will and am bound to Vndergoe ihe 
ſame for your E xcelleucies pleaſure, ſithence I (principally) and 
my whole family haut, after ſo mary yeares ſerutce, and ſo many 
fawours receiued, beene highly rewarded For mwbich favours, 
bicasſs they arg many more then my /lende? ſerutce can ve7G(t, A 
1 beſetch Ged te veuchſafe the reward of them with the riches* 
of bis Grace, and evermore to bleſſe your Highueſſe together 
with your moſt Princely wife, and whole Progeny, with all Corpe- 
rall and Sfirituall Graces, Of which my deſires a1d niſhes, let 
this Dedication beare witneſ|e Written in your bighneſ]s Court 
*t Hagenbach obo 1 2,0f Seprember, Anno Dom. 1599, 


Your Excellencics moſt 


humble deuoted Seruant : 
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Written by BARTHO LMEW PITISCYS, 
of Grunberge , Firſt written in Latine, and trauſlated 


into Bogliſh by Ra: Handſon, Student in the : 
Q am "anon 


Mathernacickes. 
Of the Nature and Je of Triangles, 
pa IGONOMIT _ 1 a, is the DoQtrine of the meg 
Faager Triangles: 
le is '« Figure eompretended of three 


AA and 4 three Angles, as arc the figures ABC, 
and DE 


frh fi of the A le ccopparkein 
"_ oh on "Ba es hides A nb AG cave 
oft I CEC, ifthe baſe of of thedaid 


iy vis! hops 


CON) ke 
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4 E i ſaid te ſobrend obo Anglo» wats it, Arthe 
| fide AB, dd ror ACB: PC Che aths 
bt theangle A B C, andrhe fide BC, ſobrenderth the angie B AC. 

7 5 Thegreatey fodes ſubreud the greezer Angle: ; and thereforg the 
13 leſſer fides the leſſer angler, and equall fides equal angler. Thetrath 
| of the Theorem is mgpiteft of ic ſelfe ; yer it is demonAirateq in 
the :1$and 19 Pro firſt booke of Enclide,and in the 42 and 
43 Prob. ofthe 3. Reglomontanns © It 15 nllo plainly con. 
tirmed by the ſacoid Axiome of che 3. and che third of the 4 booke 


6 6 The taſurs of an Angle, ts the arch of « Circle, deſcrided from 
the point of the Angle, and 1#tercepted berweens the twa ſider (of that 
Avwgle) increaſed. as in as — ABC, the meaſure of the an« 
geBAC. is cheiafth O P, or BD. 


1 2 Every Cirele in Trignnoam-rcis i rnided inte 260 Parti, ow 
, Degrees : ani ag une, tver drgy-+ ints 61 Terwnles or Minutes, ard 
#very minuts inte fo mans) Seeand; +, Fhich rart1 ave ſomarhthe 
atey. as the Civele 4 gren''y; And tho'e apohre which containe the 
ame number of Parts 19 05:4] Tircler are equi; in unequal Civ 
.Oles, they ave (ard 19 br like Arches + Atthe arches BD, and GH, 
"are equail. But the arches BY and OP, gre like arches : For cx- 
ample ; AsB D is qo parts in the graat CixcchE BD; fois OP 
jache leffe circle LO P,&e. 
2 7hes | 
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The fir # Books of Trigonometrig” 
8 Then 4 Onadrant of the ſaid Cwele, is the Arch of go parts, 
9 The Complement = * lafſe then 4 Onadrant, is, fo mach 
4 that arch wanterh of $0 parti. Asthe Complement ofthe-arch 
BI 4o parrs, istheateh BE go parts. And in like manner. 
' To The exttfſe of 'an Arch greater then 4 Dnadrant, iv ſo much 
Wu the ſaid cb iþ more 1rhingo ports. As the exceile of the arch 
| oY B 140 parts, is the arch EB 5o parts, more then a Qua- 
: rant, 
| "#1 A Þonwocirele, 6 an Arch of io parts. 
} ©. 13 The complement 16 4 Semicircle, of aw arch, fe then 4 Srwi- 
' evvdle, « fo wich a5 that arch wanicth of 10 Pari?, As the comple- 
ment of thearch G EB 140 parts, is the arch B D 4o parts. 
13 Theoppoſite angler made by croſſing of ins Lines are equall, As 
the angſes B AD andG AH, arc equa!l ; and likewiſe the angles 
GABandHAD arcequall ; Sealio is ic in Spheariesll angles. 
The truth ot the Theorerw appeareth of it lelte ; Yet it is demon» 
firared in the x 5 Pro.of the fickt booke of Ewelide, ſpeaking of tight 
Lines muinally cuccing ove another. 
14 An Avgle, « ether right or oblique. 
15 Aright a»gle. that Whoſe enſure i 4 Onatrant. FS 
16 An oblique anels, » either obiuſe or Ae. 
iy An obiuſe angle, ts that whoſe mea ure « more thru @ Bas. 
drasr, 1B A G. 
13 -'# J0n19 angle, i thats whoſe wea/nre is lefſy then 6 Quadracr, 
«4 BAD. 
19 The Complements of angles, ave ſaid ts bee ar the cemylements | 
of Arches. - | 
20 All Anzlet comming togethes won one Line ( drawne ont "5, 
0 bength) bemg taken regethey are equil! to rwe role Angler. As the . Me 
ang es BAD, E AB 2a:d E AG meeting inthe peint A, won the” 
line GD ; are cquai} rotheryo gight angles GAE, and EAD, 
by the oppeeativn. 
| 23 Therefore if two Oblique angler mort ngen the ſaid right Ling, 
4 drawne ont at length; the ene u the C of the orber, vo two 
right angles; Asthe angic B A D, is the eompliemcas ot the angie 
ls Treg Pha Gab ſome of the ptr equal, cnlſo al 
* 4 Triavelc | 1 Ld 
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4 The ng Boike of Treg: | 
; If a Trianght h the equal, = per pendien!, 
_- —_ pes ane 5 wh _I the baſe and he pf 


oppoſite to the baſe, ito 1wo equal parts, and conrarily. As 
Triangle of two <quali tides A B and B &3 hy 53 
ple $a, 


= 
le angie ABC, apy 


fire t 
equal] parts. It conterb 
the baſe yy into ta e- 
qual ; becauſe if i it 

4 cut it into tro 
equal! parts, bur ſhenld 
fall wathove the middle 


DO": i! Pd poipe D, that. is in E; is 
: ſhou}d, nor bee perpendi- 
E culer, and (o not the ſhot. 
teſt "Line, bet”ixr the 
point B, anJ the right line A ©. Allo jr eurteth the angle ABC, 
oppoſice tothe baſe, aud his Ty AF C, into two equal Parts ; 
b:cau'cthe angles arc as thy lides, by che Fikh hereof. 
2 In Triangle of ſome equall fides, is either equicrarall or equi- 
{atera 
25. 4n equicrurall Triangle, is that which hath only 2 equal ſider. 
25 An equicyarall Triangle, equiangled at the baſe and gontr ary, 
by the filth hereof, 
1+ 27 An «quitateral Triangle ( © called through the excellency 
thereof, © that, that bath alltbyee fades, equal one to awrther. * 
:.-.28 As ann Ms wb n equteghe, aed contra: by the 
filth hereof. 


r art act, fb - 
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1 "uk, on Oblique angled triangle, 1s that which hath all the _ 
33 An 6b:que angled Triangle, ir either obtuſe anyied, or _ 
= An Obtuſe angled triangle, iv that, that hath bus one obtuſe. | 
_ " An Arte angltd triangle, is that, that hath all the enxier . 
ents. | 
Plane, ed Sera porter Gt 
37 The fdes of 4 Plain triangle in Trigonamees , =_ "a 


Lines ' nel). 
Tonching right. Lines , for the better EI IP | 
Trigonemetria * It is neectſary to know theſe: 4 

Theorems following, \s 


38 [f a right Line fall upon right Paralell lines;, It mabeth ; the 
like angles (likely or alternately ſcituated) equall, ant ep(xauly 


C__ 
A" *w i 


The firſt. Booke of Trigonometria, | 


2 As if che right linc A B, fall upon the paralels CDandF F, ic 
the like angles BHD and BGE. Alio the avgles aker- 
ly ſaicancred, are CHG and HG F,&c. which are equall all 
another. If the right line AB, falling upon the right ].ines 
D and EF, make the angles alike, and alcenaely (citneted c. 
il (chat is, the Acute #ng'cs equall ro rheaenre, and the Ohtaſe 

co the odruſe) then the right lines CD andEF are Para. 
lels. *ſr is the 29 of the firſt of Fee/ide. The raturall teafor ; 
For ifjA B bes right line, the right lives CD and EF, canncc.be 
diſtant one from another ; nnlefſe they incline to the right 
line A'B with equall angle. From hence way be gathered, [f many 
right Lines bee perpendrenler to one right line , they are ParalcÞ one 

(3s ro awetber. Asthe right lines C D andEF, are para:cll one ©o an- 
'P + other 2 beeauſe they are Perpendiculer to che one and the ſame 
TS line Fe+ ' 
10 19 If many right Lines are ont by diver: other right lines. paralelt 
[2 #n8 to avather ; the Iamtcrſegments are provertionall. As if the ewo 

gight lines A B and A C, are cat by theperaics EH, KM, andBI, 
I (ap che i $AE ardAF, ard likewiſe ER andF C, 
taall oneto anether + That isro fay; If AF, bee the 
ofthe right line AB? APF allo fhall be 4 psrt of the righc 
AC,*e. The reaſon is, beganſe che right live E H. catteth off 
from the whole ſpace DGIB, therefore from all the 


pony drawne through ther ſpace. 


The fr# Booke of Trigonemetria, "by 
rarravily c Asthepatalcls AF and GH, bounded with the parg« 
kels A ed FH, anc equal : For ſithence the whole lines AC. 
and G1, ate equall; allo of neceflity, A F gnd G N being } pant 
chereof, arc alſo equall. 2p | > 

40 1ftworight Line: be waltiphed is one aavther ; vhers © wade | 
theveof 4 right angled Quadrany's, An if the ewo vighe lines A B 
and AD, be mulciplied anc in anether ; thereof ismade the Qua- 
drangie ABCD, If then AB be y foor, and AD 6; the whols 
quadrangle A B CD, ſhall be 30 ſquare feer, as appeaceth by the 
pricked lines in the Diagram. 
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41 Theright angled Figures made of 0% of the whole lines off 089 
file of the fige' +. and the Segments of the other fide thereof added 10- 
feth:r, are equall co the right angled Figure made of buth the 
Lines. As the right angled figures made of the whole line AD 8, 
and the Seoments AG 3, and GB ; that is, the right 
figures AGFD 18, andF GBC x2, added cogerher, are 
che cight angled fignte A B C D yo, made of both the whole lines 
ADs, he ABs A | 

4» If fours right Lines ave projertionall (that is a« the firfl tothe 

Y 1s che third co the fourth) t&- __ angled Pignre enads of 
the #wo weanes, foull be equall ts the right angled Figure wade of the 
we extrrames. As if there be foure Proportiowels, AB2z, EF3, + 
F656, BT g fect, theright angled Figure made of the two meanes 
EF, and F G; thar is, che right angled figure E F © H, is equailto 
ee eight avgled figure made CCEIG AB, —_— na 
45,19 the Oght angled fignre AB CD. For iee9,isiÞ; 
three times 6, 18, yer : 
Mey 
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x Hynce it is, that if foure right Lines by gropertionall/ three of 
thews given, the fourth alſe « given 5, For the right angled fin 
Jars of the meanes divided by one of the extreames, the Onvtient is the 
orbey extteame. ASifir were (aid : 

| Az2,to3. Sois6, t09. + 

\(Theei angled figure made of 3 ad 6, chat io aivicchty 

felt 2, the Quotient is the 1a exucenme g, Fc - 
vb isthe reaſon, why in the Rae of Projertion, cmmenty 


, 33 the wo latter tearmes ate 


: oe divided byake firft, yiz- —_— te pro 
ru gr on of the ſecand evd-third 
divided by the firſt, ſhewes the fourth ; For Divifes tad Makiph- 

eation produce gn lin 


anotbec marvelly; : «and iti pobhing maretig] 
worke, whether ofche evo ceaeayou patina lcd onthe 
5+ For eicher, you may ſay *® 
As 2, te-3/ So 6, —Y Or, 3% vt 
As 2,40 64 $0:3,t0 — Ke. 
we of he.fult, 10 the fwd, 20d vi 
—_ ountin;zbec ove in the, former . a 
#he {ater placing af 'the;rearmes, | 387-308 thou 
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The firit Booke of Trigonometris. 0 
(ame anſwer in both; becanſe it is all one whether you mulciply 
3 by 6, or 6 by z,&c. | 

2 Hence alſs it is; that equall right angled Fignres have their ſides 
recigrecally propertionall. That is 1n equall right angied” figures, 
as the leiſer fide of the firſt right angled figure, to the leſſer tide of 
the ſecond right angled fiyure : $9 is the greater {ide of the ſecond 
ro the greater ſide of the firlt right angled figure, And Comra : 
As in the equi-refangled figures ABCD, and EFGH, ap- 
pearcth. 

As AB,co EF. So15 FG, to BC,&ec- 

| 0. G 
: The cauſe is manifeſt bythe laft Diagram atore-going. 
. 43 If three right Lines bee propertionall, ( that is, it as the fieſt eo 
the ſecond, (o is that ſecond tothe third *)) the Square made of the 
ne:nc is equall ta the Oblong made of the extreames, For that the 
Mcage is twice pur, afterthis manner. 


As 4-—? 
ro PE” CY 
SO c—<4 D 


to £--L — 


p *: 

Tevisall one as if they were 4 Proportionals : Therefore whatſo- 
ever hath beene ſaid of fonre proportiomals, wee are alſo to under- 
Aand of chree proportionals. 

44 If a right Line being cut into two equiall parts, be continued out 
at length; An oblong made of the line continued, and the line of Con. 
tnuation ; 1s equall to a Square made of 4 right line (of one of the 
Biſegments, and the line of continuation added together) lefſe by the 
ſquare of the ſaid biſeqwent by the 6 Prob. 2 Enclide. | 

Let AK be ariake line cut into two equall parts, inthe peinc 
* G, and continued to the point B: Aodlet B C. be equall to the | 
continuation. K B ; and hereof ler bee made che _ oblong: 


ABCD; | 
on 


- © - 
_ 
* . 


, | Weweke.. IK *., + 


Moreover, lrthe uary GBEF, be wade ef the tight 


me : x x 


ro The firſt Ft » of Trigonometria. 
GB, which is equal! to 
B wot = one of the Biſegments 
GK, and the Line of 
continuation K B, added 
togeiher : Frem which 


2 ſquare (by the right lines 
3 KL and CH,) ler the 
1 


ſquare of the biſegmene 


K L ILFH, beecutoff, char $4 
$7 the Gnomen M N O,may | 
M remaire. | 
| ſay,that the Oblong 
A BCD, is cquall to 
a | F theiquareGBEF, lefſe 


by the ſquare] L FH, or 
which is all one : I fay 
the oblong AB CD, is 
| | _ equall ro the Gnomes 
A ——D M N O. For the figures 
or ſpaces M and N, are 
common to both : But the ſpige of the Gnomen ©, or the right ate 
\gled figure ICE k is equall to the right angicd figure GHDA 
'F r bot beth of them are made of the Biſegment and the continnation 
fore if a right Line biſefted be continued, &c. which was to 
demonſrated. 
Andthus mueh of right Lines; as of the ſides of plaine Trian- 
W_4 [ haverhooghtggod! to ſet downe. Now | will returne 
Triangles themſelves. 


45 In4 "4 ling « dr awne Paralell to the Baſe, cut = £ 


jth the ideal r16f proportion Y 

* As intiif flaine Triangle AB C, If KL be paralellto che baſe 
Wo. cmtcech aff from the ſide A C4. part ; and alſo it ewreth 
I the 39 hereof, And ſo they ball bee 
IF _ N 

AC. SAX. toAL, Alſo, — 
are oisA-L;wCL. Alſo, —= 
AL, Son KB, wLC 


/ 0 | 1 — y bo 
+ he Leia W BK, op , x - 46 , 
5 Au ” - © 
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eh B | © -L 
a6 If divers plaine Triangles ave compared together ? Equian- 
pled Triangles, have they ſides abont the equall Angles proper tionall, 
and Contra: by the 4 Pro. 6 Enclide, 


IÞ This Theorem | is the ehiefe ground of 7rigonemetria. Therefore 
aboye others, it is co be diligently explained and Noted. 


DL! AE: | 


Ts Declaration. Let ABC andA D E, betwo plaine equi 
angled Triangles, ſo as the anglesatBandD, acAand A; ; and al alſo 
at Cand E, bee equall one to another: I ay, their ſides about cho 
equal! angles are proportional} ; that is, 
| 1 As AB,coBC. Sois AD,coDE: 

BD 2 A8AB, toAC. Sois AD, to AF. 
K: 3 As AC,coCB. Sois AE, toED: 
fr The Demonflration. For. becauſe theangles BACandD AE, 
S are cquall, by the Pro: Therefore if AB bee applyed © AD. 
A C ſhall of neceſficy fall is AE, and byſuch applications, 
fieure ſhall be made. ; $f) 

In which tigy . becauſe that A B and AC: Signet toge 
ther, and allo t earBandD, andar C a! y "7 
hes Ther rothe » andDE,fWP 


©T . AM WS». G6 


bd 
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ealell by the 38 hereof : butin a plaine Triangle, a right 
Line potted co the Baſe, carerh rhe lide proportionally by the af 
afore-going. Thexefore in the Iciapgle ADE, the right fine 


Et -- 


BC, being Paralell tothebaſcD E, cutteth theſides A D- and. 
AE proportionally ; and ſo 
AsAB, to AD. Sos AC,to AE, 


V- 


A RN # 


| = | | 
Moreover, by the point B, Jet the right Line B F, be drawnepa- 
ralell rothe baſe A E, and it ſhall cut the othex two ſides D E and 


D A, proportionally in the points B and F'; by the ſame laft afore- 
going. And thenthe proportion fhall be, 
4, As&AB,toAD. SosFE,toDE. Or, which  4ll one, 
AsAB,toAD. Sois BC,toDE. 
For F E and BC, are equal! by the 39 hereof. Beſides, fithence 
they are ; 
ASAB,toAD. SoAC,coAE. 
-  AndſoBC,toDE, vhey ſhallbe alſo ; 
£32 ASAC,toAE. SoB C GDE. 
CIP Y ke: "v0 | "I". 


a h, he 
- -- 
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The firft Booke.of Trigonom. trix; [T5 
For what things are egreeableto.oneghird, are agreeable alſo > 
one another ; Therefore generally, 

1 A#AB,to AD. SoaisBC,wDE; 

2 AsAB, toAD. Solis AC, roAE: 

3 ASAC,toAE. Sos BC,coD B. 

Laflly, becan(c ic is not materiall tothe worke, whether of the 
wieane propertionalltearmes you place in the ſceond or third place;. 
by changing of che(e places, they ſhall be, 

i A8 AB, toBC: Sois AD, roD E: 
2 ASAB,coAC. Sois AD,co AE: 
3 As AC,toBC. SoisAE,teDE. 

And fo plaine equiangled Triangles (2 theſe here ABC, and 
ADE, are) ke tne es comprehending the equall angles pro- 
portionalt, which wa$to be demonſirated. 

The illuftration by Numbers, Let AB bes feet: AD 10, DE 
95, and it 1s demanded how many feetis BC ? Anſwer 3. For, 

aS 4 D DE AB, | 
10 to© O©6, Sois os5- 
i (;z:BC. 
Let AC, be 4 feet; BC,3- DE,6G. and ic isdern » how 
many ſeeris 4 F ? Anſwer 8. For, 
a5 RE AC DE. 
} g- ® 4 Solis 6, 
=o 3.4 E/ 
47 1f divers plaine Triangles be compeneded, ent with vight 
lines Paralels, the intirſegwents are projertievall + As for Exam- 
ple. If therwo Trianghs E4F and F MG, bee | 
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and be cut with the right piralell lines BCDand E FG, theirin; 
terſegments are p lonall. ra | 
AsBC,coEF. SoisCD,to FG. Or 
AsBC,oCD. S5is EF,toF G, &c. by. the 39 hereof 
or by the laſl precedent : For the triangles A BCandAREF, are 
equiangled by the 3$ hereof; becauſe BC andEF, are paralels : 
"Therefore, | 
As ACtoAF. Sois BC toEF, by the laſt afore. going ; but 
by the ſame. 
ASAC,toAF. SoisCDtoFG; and thoſe that are 2grecable 
10a third, are alſoagreeable to one another ; therefore they are alſo 
AsBC,coEF. SoisCD, roF G&c. 

43 If any fide whatſoever of 4 plaine Triangle be continued , the 
outward angle made by that continuation, is equall to the twe imward 
oppoſite angles. Asit in the plaine triangle ABC, the fide A C be 
continuedtoD ; the outward augle B CD, ſhall. be equall ro the 
ewo inward oppo. B FR; 
fire angles BAC © 
and ABC. Forif 
from the point C, 
were drawne the: 
night line C E.,pa- 
ralell, to the right 
mal BE : 3c | 
war , te B Cc » A c —D 
(hall be qpaipoan- | | "a | 
ded of theangles E CD and ECB. But the angles ECD and ECB, 
are equall to the two inward oppoſite angles B & C and ABC (that 
isto fy the angle EC D,cotheangleB AC,andtheangleBCE to 
the angle A C— 3$ hereof ; beeauſe ofthe paralels 4 B and 
CE. Andrthcrefe avgle B C D, is equall to the two inward 
oppoſite angles B x C and A B C, which was to be demonſirated. 
49 The three anyles in a plnine Triangle, are equal to two right 
angle;, Avin the plainetrigugle ABC, of the former figure ; 1 lay, 
the 3 angles'A B C BAC SHACB are equallrs 2 right avgles. 


For the angles meeting in one poind, Iftrone. and the ſame Line, ars 
equall rorwp right an hengof. Butte chree - 


Tan * - 


The firſt Booke of Trigonomctrla, is 
ABC, B C AandB AC, areequall tothe three angles, megung 
i n the point C, vpon the fame line A D. For the cope, &% is 
common to both , and the angles E CD, andE CB ;-arecqual 
to the argles B 4 Cand A BC, by the laſt afore-going- There- 
fore the 3. angles, ABC, BC A, and BAC, ate equalitetwo 
rizht angles, which was to bee demonflrated . Hence 1s it, 'that 

1 In 4 plaine Triangle, there can bee but one right, er one obtuſe 

auple. | 

2 Ard ove angle being right or obtuſe, the other two are neceſſa« 

rily acute angles. 8 

3 And the third angle , s the complement of any of the other two, 

fo two right «-glesr. Hence " The FO | 

4 Laſtly, if two Triangles are equiangled, bn two of their angles , 

they are wholly equiangled. | & 

50. In aright angled plaine Triangle, the ſides including the right 
angle, areequall in jower , tothe Hypothenu/a/ By thee lalf bat one 
Prov1. Emelids. «b22821) 

The declaration : In the right angled plaine Triangle A BC, 
right angled at B, Ifaythelides AB and AC, including the 
righe angle ABC, are equall in power to the hypothenuſa 
AC ; that is,the ſquares of the fides AB anvdBC; towit, the 
iquares ALM Band BED C, added together, are equallto the 
ſquare of the hypothenaſa A C ; to wit, the ſquare A C.K I, | 

The demonſtration : For it from the right angle B, bee let fall 
the perdendiculerBF G, then out of the r Bod ACKI, is made 
the two oblongs AFGI and FCKG, which are equall, to 
the ſquareBE DC, and that otherto the ſquare AM B. Avd 
therefore che ſquare A CK 1, gompounded of thoſe two oblongs, is 
equallrothe two ſquares ALMB and BECD. | 

Buc chat the two oblongs, AFGIandFCKG, areequall to 
the two ſquares, AL M BandBEDC, is to be proouedevery 
one in | m_—_— And firſt of the oblong 4P G7, it is thus 
prooved, 

Ifthree right Lines be preportionall, the ſquare of the meane is 
equalito the oblong made of the rwo extreames by the 43 hereof: 
nu ALA. SoABo AF. Ticnbe oe trons ofA, 
5, af , ro © 1s co AF. the >. 
or pyectiagmatectA IandAF, oy ms 

Mo... 4 


The 3 * 
F _ "= = 
4 4 F 
h >" [ x *. ww _ PS. | 
- e « n 4 - _— a 4 » = _ 
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xs The fit Booke of Trigonometria. 
The Aevr is proved; forthe Triangles ABC andB AF, are 

L beeauſe of the common angle at A, and thetwo right 
angles B and F,by che fourth ConſeRarie of the 43 hereof + There» 
fore by the 46 hereof, at AC (cquallto AL) roAB. So is AB, 
toAF. 

In like raanner it 1s alwgether proved, that the Oblong 
FCKE, isequallrothe ſquare BE D C. For the Triangle A B C, 
and BCE, are cquiangled; becauſe of rhcir common angle at C, 
andchecwo rignt anglesat B andF, by the fourth ConſeRaric of 
che 49 hereof. 

Therefore by the 45 heravf; as ACroBC,fGisB CroF C- 

Aad ſo by the 43 wercof; the ſquare of B C, is equall to the @h« 
leng made ofche lines AC,toK C, anfF C. Therefore in a right 
angled plain: Triangte; the liJcs inclading eh* cig 1! angle, are e- 
= in power to the Hypothenals , whiter Was © 3:2 D:m32- 


s > * 
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. Commentary). 

By a more mechavicall way, this Pro : may bee demonſtrated, - 
vie, Lat AB Cbea Triangle, tight angled at B, and let A B, be .- 
BC,4.and AC, x feer; let every fige be ſquared, afid let every 
Square bee diſlinguiſhed into ſquare feer, by the pricked Lines: 
ans ball ſee te ſquare of the Hipothenuſa A C, to bave inic 
ſo Many ſquare feet, as the ſquares of A B and B C, taken together, 

Conſett aries. 

Therefore in a right angled plaine Triangle , any of the two fides 
being given, the third may be ſaid to be grvev, As it the two lides in- 
cadiog the right avgle A B, and B C be given : v4; 3-and 4- their 
Squares g, and 16. Rane added together, 1s 25 ; the (quare Root 
thereof being excraRted, the Hypothenula AC, ſhall be found 
5 parts. | 

fo entrarily, if the Hypothenuſa 5, and one of the ides, including 
the right Angle 3, bee given; ſabcract the Square of 2, from the 
ſquare of y ; Thar is, the ſquare 9, being ſuarracied from the {quare 
25 ; and ou? of the Remainder being 16. the (quare Root being 
ExtraRed ; the other fide including whe right Angle, hall befound 
4 parts, 

Commemnuaries, about the Extratlion of the Square 
oor. 

1 If after the Extra&ion of the ſquare Root of any number, any 
Fractions fball remaine , put for Denominator under thoſe Fra» 
Rions, the Root doubled with 1, added thereunto ; after chis 
Wmanncr, — 


3 
rx ( 33. 8. 

2 The Root which hath theſe Fraftions adjoyned , is never exatly 
true... For the true Root multiplied in it ſclfe , ought 19 p | 
duec the Number where-ont it was Extracted, without any,i bb 
erence. But if you maitiply the Root, 3 {+ init ſeife ; th is | ht. 

| FRnanCy v. by 24. you ſhallnor produce the trac Mind. * 1 

12, out of which 34. was extracted ; but onely 1143." C SY 


o 


. crning which, ſec Raw in his Elements of @Gcawery)y,' £ I 
.; Eibr2. And Lanares Seboner, in his Comment upon Kawes 


| : $35 ht al Hh 
;} $2 {na plane vight angled Triangle, the fide: bebo 


o 


” . 
+34 * 


o 


| 


{= map degr. by tho 49. hereof+ Therefore 3s © 
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angle,are for the moſt part irratiovall to the Hipnthenaſa t that is ins 
explicable in an exalt number, of what qnartity ſoever. The cauſe 
appeareth by the ſeeond commentarie next betore going, 

52 inapglaine right a-gled trimngle, the one of the acute angles, i; 
the complement of the other , by the 49. hereof. It is very eafily 
prooved in this manner. | 

In the plaine Triangie ABC, right angled at C, the one of 
the acute avgles A BC, is equall to ihe angleBAE, byche 8. 
hereof; becauſe of the paralels, E A and BC. Bur the angle 
E AB, is che complement of the angle BAC, by the worke ; 
Therefore is the anglc ABC, the eomplement of the angjc 


BAC, 


$3 1f« plane Triangle be infaribed ina Circle, the angles # ſite 

P 2 Ee 

fo = Cones , Ae4S. 41 much a; that par! of the aan 's onee 
ie ro the Angles, Axif inthe Circle AB C; thecireumiference 


C,be k 8. .then th o © 
AB dwg 4 y a; e angle B AC, oppoſite co the eircumference 


The reaſon is. 
Beeauſe the whole circumference A B C, is 360+ deg. = 7- 
I in 


hereof. But thethree angles of the Triangle ABC, in = 
g- ſo every angle oppoſice rochar arch, is 
Ctyot x degrees: Rpt agrenety avk 32, 


. 4 
, ”% 


ed 
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Ir is ore plaively thus demonfirated: As for Example, of the 
avgle ABC, From the ſaidangle AB C,let the DiameterBED 
be drawne through the whole plaine of the cirele. : 

And from the center E, to the circumference A B CD, let the 
ewe Radii E A,andE C be drawne : I ſay, the divided angles - 
ABD and DBC, are the }. of the angles divided AE - 
BEC. Fortheangles AB Eand B AE are equall by the 54here- 
of; But the apgle AED, is equalltothe angles ABE and B AE, 
added tanter by the 48 hercof. Therefore theavgle AED, is 
double to the angle A B D. = 

In like manner ; theangles EBC andE CB,are _ by the 
5:th hereof ; and te beth rhefe together, is the angleD E C equall,” 
by the homes Therefore the angle D E C is donblero the an-. 
ze DBC. | | 

Then becauſe the parts of the angle AEC, are double tothe: 
parts of the aygle AB C. Therefore alſo the whole argle AEC, 
15 dovble tothe whole avgle ABC. And thereupon the angle 
ABC, is}. of rhe angle AEC, and conſequently F. of theareh' 
ADC, which is tke meaſure of the angle AE C. The ſame” 
proefe is ofthe ref. - If 2 plaine Triangle be infcribed 10a” 


cirele, the oppokite to the Cireumference ate 4. of that part 
FR Getter oppor eo hero errFogd 0 bee Des - 
monſrgied, Hence it w that = 2 VE 


Nl. 


- — 
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Is If the fide of 4 ylaine Triangle, inſcribed m a Circle, be the Dia- 


weter; the angle oppoſite to that ſide, ws 4 right Angle : Thatis, ge 
deg for thax it is oppoliteto a Semicirele, which 1s 186 deg. 


f 


2 If divers T riang le: right lined, bee inſcribed in the ſane Segnarnt > 
of 4 Cirele, _ one baſe ;, the angliet in the Circumferenee ars > 


equal. As the two Triangles ABD and ACD, being infcri= +: 
bed in the ſame ſegment of the Cir ABCD, u Ne ths 4 
Baſe A D, are equiangled in the pvines Band C,, falling in the 
eireunference ; For rhe ſamt"nrgh, AD , is oppolits te both |? 
thoſe Angles ; that is, torhe angle ACD, and alſs to the ans 12 
: 


zie ABD. | 

- $4 If two plaint Triangles, inſtribed in the og went of a Cir - 

> yg con om Faſt, bE fe ed together rap (or in the an« 
Fer, falling in the Cirenneferense ) that thereef = made 4 ate 
rall figare, interſelbed with Diagonals ; The right angled wads 

of the D , kr equal to S right angled Figures ( roge- 

- thor) made of the oppoſite hder, Projomic avd 
%u, The Declaration. Let ABDandA CD, berwo Triangles, in< 
" faribedin the ſame Segment of the ave AB C D, npenthe ſame 
buſc AD, fs joyned inthe 20p by rhe cighc line B C , chart chereup= 
on .is made the foure-fided figure AB CD. I (ay, chat the right- 
angled figure made of thecwo Diagovals AC andBD, is equal 
ee Ute vighe-angled figuces cogether , made of che oppoſite = 


< 


oh4 : 
” _ 


*» - = — 
4 " * VWonB>-a >» voy « 


ſear) afore-going. Alſo beeauſe of their 
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AB ardDC, and allo of rhe fides BC and AD. 
The Demonffration. 

. Forif arthe point B, you make che angle A BE, equallto the 
MÞgleD BC, and fo you cut the Diagonall A C, into two parts by 
the right LineB E, at the point E, It is maniteſt, that the xight an- 
gled figures of BD andE C; andalſoot BD ande A, are equall 
to the. right angled figures, made of BC andD A ; andalſoof CD 
and A B, For if foure right Lines be proportiovall, rhe right an- 
oled figure made of the meanes, ts equall tothe right angleg figure 
wade of the extreames by the 42 hereof. But the foure'tight Lipes 
BD,DA,BC, andCE, are proportionail. For becaule. the Tri; 
anoles ABD and BCE, arc equangled, becaulc of the equall ans 
gles BCA and BD A, by the 24. Conſe. afore-going ;. alſo. be» 
cauſe of the equall angles ABD and E B C (which are equall) 'for 
that the ſame E B Dis added to the equal! angles AB E and DBC ; 
and laſlly, becauſe of the equall angles BEC and B AD, bythe 4 
Conſett. of the 49 hereof. Therefore their ſides are; AsB-Djo + 
D A. Seis BC, troCE. In like manner, the foure right lines 
BD, DC,BA, and AE, are proportional. | 

For becanſe the Triangles BD C apd BAE, are equiangled, 
becauſe of their equall angles B D C and B AE, bythe ſecond Con- 
es D B Gayd 


of the cqueli;an- 


ABE, 


by rhe Propoſition ; and lafily, 


% 


- + 


» 
% 
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gles BCD and BEA, by the 4th ConſeRary of the 49 hereof, 
Therefore their fides are; as BD,coD A. Sois BA, to AE. 

Therefore the right angled figure of the right lines D A and B C, 
are equall to the rightengled figure, of the right lines BD and CE. 
And likewiſe the right angled figure, of the right lines D C and 
B A, areequall to the right angled figures, of the right lines BD 
and AE. Andcontrarily, the right angled figures BD andCE; 
and alſo BD and AE, are ejuall to the right angled figures, made 
vofDA and BC, andaloof DCandB A. Bur the _ angled 
figures, made of BD andCE; and aloofB Dand AE, are the 
rightangled figureot BD and A C, by the g1 hereof. Therefore 
the right angled figure, made of the diagona's BD and AC, are e- 
quall tothe cwo right angled figures, made of the two oppolite ſides 
of DA andBC; andalioof DC and BB A added together, which 
was to be demonſtrated. 

Conſeitary? 

Therefore in a Quadrilaterall figure inſcribed in4 Circle, and in- 
terſefted with Diagonals, and [oe conſifting of 6 right Lines : Any 5. 
of then, bring given, the 6. is alſs gives. You have molt execlent 
Examples hereof in the ſecond Booke. Pre.32,33+35-36, 37,38, 


eAvd this much of plaine Triangles, 


It followerh of Sphzricall. 


$5 The ſides of a Spherical Triangle , are the arches of great 
Circles, every one being lefſe then a Sermicirele, 
56 A great circle of the Sphere, # that which divideth the whole 
yu into two Hemiſphere: and /o *% every where diffant from bis 
oles by 4 Dnadrant of a great / irele. 
$7 If agreat cirele of the Syhere , paſſe by the Pole of another 
great Cirele, they cut one another at ritht angles : and Contra, 
Let AEC, be a great Circle of the Spheare, whoſe Poles Jer be 
Þ and D, by which Poles Band D ; let another greav Circle paſſe 
BED; I fay that the great Circle B E D, cucreth the great 
AEC, at right angles, at the points E and F. For upon the 
Pole EorF, let allo another great cicele A B C D be deſcribed, it 
is manifeſt thas the arches AB, BC, CD, and DA, ſhall beche 
 mevſures of thi apgles EavdF, by thes. hereof. But che Oo 
ls FE . | , ed 5 


4-0 oo... 


The fir.# Books of Trigonometria, 33 


D 


AB, BC, CD, DA, are Quadrants, by the laRt afore-going ; 
Therefore the angles at E and F, aretight angles by the 15 hereof, 
Which was to be demonſtrated. 

58 The meaſure of 4 Spherical angle (if it bee taken in 4 great 
gircle ) is the arch of a great Cirele deſcribed from the Angle , and 
intereerted betwixt the two ſider, bring continued ont till they as 
Lnadr ants, by the 6. and 56 hereof. 


, <> 
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Asthe meaiure of the Sphzricall angle BAC, is not the arch 
BC, but thearch E F, intercepted betwixt therwofides AB and 
B C,continned till they are Quadcants : 1 hat is, cothe points E and 
F; becaule the arch Þ C 15 nor deſcribed from the angle A, but the 
areh E F, by the 56 hereof. Therefore the arch B C, cannot be the 
meaſure of the angle B A C, by the 6. hereof, 

59 Ifthe ſider of 4 Sphericall angle bee continued till they meet 
together, they mak; two Semicireles, and comprehend an angle equall 
and oppoſite to the firſt angle : 

As the lides ABandBC, of rhe angle B AC, being continved 
ro D, make the Semicircles A B Danda CD - and comprehend 
the anole B D C, equal! to the angle B A C; becauſe the ſame arch 
G H, meaſurech both thoſe ang|es, by the lait afore-goive, 


 &o Fvery Sphericall Triangle, from every angle hath another Tri. 
angle oppoſite thereunto, whoſe Baſe and the angle oppoſite ts the baſe, 
are the ſane : The other parts are the Complements of the parts of the 
former Triangle, As the Triangle B A C aforeſaid, from the angle 
A, hath the Triangle B D C-oppolice thereunto, whoſe baſe B C, 
and che angle oppoſite rothe baſe B D C, is the ſame by the la 
afore-going : and the fides BD andDC, arerhe Complements 
ofthe lides AB and AC, toa Semicircle. And laflly, the angles 
DBC andDCB, are the complements of the angles AB C and 
BCA, totwo right anyles, by the 21 hereof. 

61 The ſides of a ſphericall Triangle may be changed into ang le1,and 
contra : the complements to a Semicirclein either of them ? bring ta- 
ken for the greateſs ſide, or the greateff angle. Let ABC be a Sphz- 
ricall voange, obtuſe angked at B, Let DE bethe meaſure of che 

leat A. Let F G be the meaſure of the acute angle at B, (which 


| xghe complem. of che 05:ie angle B, bring the greacelt aogle io 


n . bp #, » OW RTE FD 
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the given Triangle) and let H1, bee the mea(ace of the angle, ar 
C KL is equalizo thearchD E ; becauſe KD, and Lk are Bug 
drants, and their common complement is LD. LM is cquall r& 
the arch FG; becauſe LG and FM, are quadrants, and'thgir 
common complement is LF. KM is equal] t@ thearch HI, be- 
cauſe K I, and M H are quadrants, and their common complemenc 
is K H, Therefore the fides of the Triangle K L Mare cquall co the 
angles of the Triargle A B C, takirg forthe greatefl angle ABC, 
the complement thereof F B G.” By like reaſon, it may be demon- 
firated, thatthe fides of the Triangle A B C, are equall ro the an- 
gles ofthe Triangle K LM. Forthe fide AC,is equallto D I, the 
meaſure ofthe angle D K I, which 15 the complement of the ob- 
cuſe angle MKL. The fide A B is equall tothe arch O P,being the 
meaſure of the angle ML K, And laſlly, the fide BC, is e. 
quall to thearch FH , being the meaſure of the angle LM K. 
For AD andC1,are Pnadrants : foare APardOB, BF and 
CH. AndCD, AO,aud CF, arethe common complements of 
two of thole arches. 


the fides of a Spherioul! criangle, way ve changed iy: 
7 which was tobe b * 


63 4 right Spberiedl rignyle, eh mw right cngs 
por D <Q as 
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62 Oneright angle with two acute angler, 1 ABC, wwith 
obraſe angler, 1B DC, or with one obrw/e and one acute Jnr o 
- DE, Forl ſuppoſe the angles at Aand D, tobee righe an- 
$'Cc5, 


4 64 4 right angled ſphevieall Triangle, with two acute angle) 
hath from the right angle, aright angled Triaagic,opps Site therewnte, 


with twa obtuſe angler, and comra: As you may lee inthe right an- 
gled Triangles BAC, andB DC. | 

65 The folder of aright angled ſpherical Triangle, with two artute? 
angles, are every of the lefſe they a Quadrant. ASin ABC, | 

66 The ewe fderof avight angled ſpherical triangle, with two 
obraſe angler, ave more then Dnadrants ; the third ide « leſſe then a 

a. AzinBDC. 

67 A right angled ſphericali triangle , with wwe acute angler , 
from the acute angle oppoſite to 4 right angled ſpherical triangle, with” 
one acute and one obtuſe angle. As the right angled criavgle EDEF, 
with cwoacuteangles, atEandF, is eppotite ro the right angled 
Triangle C D E, with the acute avgle ECD, and the obtuſe angle 
C ED. "a. 

68 The ſides m—_— the right dugles of 4 ſpherical triangle, 
having divers right angles ave Quadrants. 
_ Thezeaſon is, forthar ; (as intherriangle 4.0 H.) Ifthe great 
po myo Cd doe cut the gveat « H, 


ponterrmtrn ff, 
wo -* 


7 


ye 
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hereof. But ifthe angle at A, bealioa right angle, then & Hf, 15 
alſo a Quadramt by the 58.and 15. hereof. - | 

69 A ſphericall triangle having divers right angler, bath either 
three of two right angles : And ſo of the fidts, hath three or two Oua- 
drantr. As it you putthe angle at A, for a right angle, the ipbezris 
call criangle 4 G Hſhailhave three right angles at 4, G,and Z ; 
and therefore the three ſides alſo, A G,  G H, and 4 H, {ball bee 


——_ | ' 6. To 
ut if you put the angle at 4, foranacure avgle, then the ſphz- 
eicall triangle A G H, ſhall have two right anglesatC and H, and 
thereupon the two ſides alſo, 4 G ard A H, ſhall be quadrants, 
70 If the third angle of a ſphario ii triangle, having two right au» 
gler, be acute, the third ſide us leſſe then 4 quadrant. But if obtuſe, 
then the third fide #« morethen a Quadrant, As inthe ſpharicalleri- / 
angle H G [, acute angled at G, the third ide H FT, is lefie then a bo / 
quacrant. Inthe (phericallcriavgle A G 7, ebtyſc angled E, the / |: 


ld thirfde A Z,is more then a Quadrant. ' ; 
fe, = 
n- T_—_ = —— 

; The former :Piagram ſheweth the Demanfiration 
We 

| beroof. 
= 71 An oblique ſpharicall triangle , conSfleth ſimply of acute an- 


gler,or obtuſe angler, orof both of them mixed together, 
72 A ſpherical triangle, with two obtuſe angles, and me acute 
tþ 3 2c, is oppere to 4 ſpherical triangle, Smyly aente angled. nd 
pg 2 comr: Asifibe angles, at AandD, be ſuppoſed acuce;, then'the 
«4 3 criangleB'DC, withtwoobuſc angles,at Band'C, andtone-care 
le angic ar D, isoppofiteto _— acute angled ttiangle, A B'V; 
73 9 ga. - A ad vg 
angle, is oppoſite to a triangle Spherical , imply '*binſe angled? 
contya: As Toa And D. be oeked hate chen the 


eriangle ABC, withrwoaente at Band C, andoncobraſe 
angle, at A, is "oppoſite te tlie obruſt angled' Friang(c 


74 The three Angles. of erin Triangle angle , art warechen 
Angles. of every ſpharicall IF 4218 21:21, M 23 
7 ts 


two r:gbs ang/es; 
=T D 3 


- 
t 
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In Sphzricall Triangles, having more right or obtaſe Angles 


Chen one ; whether they be ſimple or componnd, che thing is mani. . 


teſt ofic ſelfe. 

In Sphzricall criangles of two or three acute angles, ic may bee 
thus demonſirated. 

In the Sphzticall triangle ABC of wo acnte angles, right an - 
gledat C, an! ature angled at A andB, che meaſure of che acute 
angleBAC, is chearchEF, and the meaſure of che acute angle 
ABCorDBE,is necthe arch D E, bat HI, by the 58 hereof. 


Brt the arches. EFand D F, are equall co a Ovadrant. There- 
fore the arehes FE andH 1, added together, are more then a.qua- 
drant.. And eonſequeotly, the angles anſwering to theſe arches ; ts 
wit, the engies B AC and ABC, joyarly cogether, ate more then 
<> grant ;: that' is, ter then a right Angle, Bur che angle 
ACB, it «right angle by che Prob + T in-cbe Spherical 
eriangle A B-C, of twe acute «nghles, the three angles are more 
then two right angles. © | 


In the clerk. lM; wecrly nance angled; The. 


meaſure of the acute angle at L, is the arch N O, the meaſareofthe 
2eurce: at K..4s rhe arch VN ;-4he eacaſarc of the acuce 


at M, isthe arch © R. MIEILAL 
* Tila | RN te 4 


-» 


cnn. 12 


np 


Duc theſe tees Arches, N O, V X, a8 QR, added 


Fos PV, and 
V' 


N ©, bei | 
_ ed other ens IT wage 9s Aud 
ly, al the thi 18 greater 
therewoangles. wr#) therefore in 
acute angled, che three ang)es ar6 Wore then wwo 
more [nbtill demonfieation ſee in Kegiomwent. 49% P. 3. 


” 
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THE SECOND BO 


OF TRKIGONOMETRIA. 


By B, P., 
Of the neceſſary T ables of Sines, T an- 
gents, and Secants, for the meaſuring 
+ of Triangles, 


I, 

REESE O are Triangles : The meaſure of Triangles, us 

|= {*8 NY I the finding O ” Triangles /N & frven fldes or 

= We : & 1 , weles 3 by ibree tiiber, whithe Angler, wr 

NET der, back. Tt ig alfo called the reſolving of 

Triangles, or the calculating of Triangles. 

- | There are Ar-a'sin Triangles,belides theic 

4 Angles and Sides, bur the meaſure of them is 

not proper to Triavgles ; tor we me; {re the Area of avy #therfie 

Sutes whatſoever alwell as of chem © Neither commerh icfirft from 

| riangles, bat is derived from Quadrangles to Triangles. And 
therefore appertainerh not to this place, 

2 The dinenſion of Triangles, u performed by the golden Rule of 
Arithmetick + which teacherh of fours Numbers propertionall one to 
another, any three of thim bring \grvtn, 16 findout the fourth. 

3 Therefore for the meaſuring of Triangles, there muſt be certaine 
propertion! of all the part: of 4 Triangle one ts anorher, and thoſe pro- 

ions explained m Numbers, , 

4 The proportions 6{ all the yarts of a Triangle one to anether can- 
Bot be certain, unleſs every crooked Line in triangles (as H AU Trian- 
gles the meaſure f the angles are, and in Sphericall triangles alſe the 
Sides) bee reduced toright Lines, For of 4 crooked line, 16 4 crookgd 


line, or t0 aright Line was never jet found any propertion, nor perhaps 


þ C.. ate IP TIT Is 7 


» 


LES 


Crorket Link? ate reiveed to right Thee? on the definition of" 
rating, whek right lines applied nee have , in ppc of the 


1s 
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& Right lines applyed to 4 Circle are Sabrenſe, Fines, Tangem T 


and Secants. 

7 A Smbtenſe is aright line , inſeribed is a Cirele, dividing the 
whole Circle ents two Segments , and in like manuer ſubtending butb 
the Segments. 

8 4 Swubtenſ? ts either the greateft, or not the greateff. 

9 The greateſt. Swbrenſe , 1s that that dividerh the whole Circle 
no two opal Segments, Ard (ot ſubrenderh both the Semicircles 
as the right line G C,jis commonly called a Dianerer, _ 


10 A Subteuſe met the greateſt, & that rhat divideth oy 


Circle into two wnequal Segments : "And ſo on the one 
an arch leſſe then a Semicirele , and on the ow pioneer: an 
Ach more then a Semitircle. As the right "kiebn the 


ene fide ſubrenderh the arch I FB, re. wget abns and on 


theocher fide ſnbrendeth the arch T H B,greates then' $ Sernicitele. - 


x xa SOTO SENGS: pave 


w— me 


3% 
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Ae the tight five ofthe arches BC, or BG, isrheright lineBE, 

ing the 3. of the ſubcenſe of the donble arches of BC, orBG, 
that 18, the 3. of the right line B E D, which ſubtendeth the arches 
BCD, «&BGD. $0 the right ſine of the asckes BF, or BH, 
15 che right fine BK, that is the x. of the right line BK 1, which 
ſubtondeth the double arches of BF, or Bj/1;to wit, the erches 
BFI,orBHI, 


Conſelt aries. 

i There/ote the right Sne of an a#th, /efſc or -xore they a) was 
drant, and lefſe then a Sernitircle, 5 one and the ſame As the 
ſine of the arches BC, andB ©, is the (ame rightliceBE, 
for that it is the 3. of the righe line BE D , which fabtendeth 
alwellthcearchBG D as the arch B CD. 

- 2 Andtherempon whenſerver the right ine is called the {ur of the 
Complement : It i; waderfhood eneiy the fine of the C omplement 
of an arch lefſe then aquadrant. As the right ine of the Corn- 
plemencof B C, that 1s,ofthearch B F 15 the right line B K, » 

* 3 Every right fine , « rergendievler to the diameter #awne from 
the one trarme of the 'arch given. For becauſe in the triangle 
A B D,confiſting of two equal! ſides A B,and A D, the ſerni» 
diamiter A C,drawne from the conconrſe of the equall ſides, 
ea'ccch the baſe B D, intotwo e:uuall parteac E, by the defi. 
nition of « right line; therefore that 1s perpendiculer to this 

| _ andthisto that, by the 2 3.01 the firft, 

4 Theright fine of the Complements; equall to the Segment of the 
Diameter or Radius, i#tercepted berweeme the right fine of the 
Arch, and the Oemey. Asthe right line of the Complement 
BF,to wit,the right line BK, is equal! to the right line E A, 
by the 39. ofthe firf, 

I; The verſed ine, is the ſegment of the Diameter intercepted be. 
(wird theright fine; and the CE iremmſerence. » As the. veried inc of 
the archB C, _ is the ſegment ofthe Diameter E C, the veried fine 
ofthearei BG, . is the ſegment of the diameter GE, 

» 14 Therefare of verſed fnet, ſame'are greater and ſome life. k 

- Iy Agreaer verſed fine.is the werſed incof an arth , greater then 

4 Quadrant, As CE, ische verſed, life of the areh/G FB, being 

greacer then a quadrant. © WH vis Ne 

nl. Mfr fin (here er 7 a0 Hoff, Hhew 
| | > Vv ' 


vY 


VP 


«a © £. 
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Nuadram. ASEC, is the verſed ſine 8fche archB C, being lefſe 
racn 4 quadrant. 

17 A Tangent,u 4 right line dr awne (from the Socant) by one ond 
» tbe arch, perpendientar on the extrerity of the Diameter, paſſing by 
the ether end of the earth. As L C, itthe Tangent of thearch B C. 

18 A Secant,u 4right line drawae by the 67; nd of the arch, ts the 
:oppe of the Tangent. As the Sweant of the archBC, is the right 
tine A L. 

19 T he definition of the quantity which right lines have applyid to a 
Circle , it the making of the tabler of Sines, Toangents and Se- 
cants ; that is to lay,of right ines, and nortof verſed; Forthever- 
[2g fines are found by the right fines without avy labonr. Fer the 
lefſer verſed fine, with the right fenne of the C omplemeny, 6 rquall ts 
the Radms. Asthe leſſer veried line EC, with the right (ine of the 
Complement A E, 1s _ rothe Radins A C. Therefore if you 
ſnbtract ihe right fine of the Complement AE, from the Radins 
A C, there reſterhthe veried fine E C. But the greater verſed fins 
is equall to the Radins added to the right fine of the exorſſe of the 
arch , more then a Quadrant; Ax the greater verſed fineGF, ise- 
quallco the Radius G A, joyned with the fine of the exceffe A E. 
Therefore it you adde the right fine of the excefle AE, tothe Rga- 
dius G A, you ſhall have the verſed Gane of the arch GFB, and 
therefore there 1s no need of the Table of verſed fires. In flead of 
the ſubrerſes , the right fines may be uſed : for the right fines are 
the +. of the ſubrenſes ; Therefore it you take the greateli fine for 
the greateſt {nbrenſe, you may allo take the lefle fine forthe leſſer 
fbcenſe : For the ſame realon is . of the hiulfe to the halte, as is of 
the whole to the whole : As what proportion 16. hathto 6. che 
lame proportion x5 hath ro 3. | 

20 The tables of Sines, Tangents, 4xd Secants, are commu+! 
calked the Can'nof Trianglet, Rhtzticus calleth ir the Cann of T4 
deftrine of Triangles, View the Mathematicall Caron, 

21 The rabler of Sines, Tangents,avd Secants, are extended ws 
fart! or then to a Quadraxt. For the right fines of arches more ox 
_—_ - \ eras arethe tame by the 12. herevf, © Aud theve 
can be we Tarigents and Secants s ir thews quadrant by 
the 17 and x8hereof. fil ' m_ OSDIR 2208 

22 The tables of Simey; Tavgevts, ard Setapry, «rv C Me I 
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14 The (econd_ Bucks cf Trigor.ometria, : 
nm: is Minn: , Rheticss wmcole thew fo Tew'hs of Second; by I intho 
beginning and end of a Quadrant. have calevlated chem to ſeconds, 
one, tWo of ten, as veceffity required t In the rel{ I have been cone 
cented with the ſetting donne the Minutes, dw" 

23 Firſt of all, for the makyng of the T ables of Sines, Targenes,and 
Secants t 7 he Radius is ro be (akon of 5 certarne rumber of parts, 

24 Of what parts ſoever the Ralin* 'era"n the Sires, Tangents 
and Sccants, for the moſt part ave all of thews 1rr4tionall to it , that 
«, mexplicable mn any true whole Numbers, or F Factions, preciſely 
by the 51 of the firſt. And therefore the T ables of Sines, Tan- 
gents, and Secants , caner bee exattly made by any Meanes ; yet 
ſuch may and ought to bee made, wherein no Number u diff; Yet froms 
the trath , by -n intiger of theſe Parts, whereof the Radins u 14- 
hen. At if the Radius bee taken of 100c00c0. no Nomber of 
thoic Tibies onght to bee Cifterenc from the truth by 1. of 
I CCCOOC00s 

25 That you attaine this exalineſſe, ey1her you muſt uſe the Fra- 
Tens, or o1ſ* you muſt taks the Radins, for the making of the Tables 
mwwch greater then the true Radins. 

26 But to worke with whole Number: and Frafliont in the C Altu- 
lation is very tedious : Beſides here ns Fraition: almoſt are exquifirely 
irene : Therefore the Radines for the mailing of theſe Tables ts tobee 
taken /o much the mere, as there may be wa errony in ſo many of the fi. 
gires towards the left hand , as you will bave placed in the Tables : 
And as fer the Nwmbiri ſnptrfinons , they ave to bee ent of (rom the 
right hand toward! the left, after the ending of the ſapputation, 

So did Regiowortanws, when hee would calcviate the table of Sines 
tothe Radius of Socecco. hee trooke the Radins of 6oocooGo00%d. 
Aud after the ſupputation ended, hee cut off from every Sine fa 
tonnd. frem the right hand cowards the left, 4 Figures. So Rheti. 
#7, when hee wou.d calculate a table of Sines, to the Radius of 
100G0000000, hee rooke for the Radins 1corooooceo3co00, 
And after the lupputation ended; he cut off from every Sipe found 
from the right hard cowards the left, 5 Figures. Bur 1 to find onr 

. the Numbers in.the beginning of the Table, tooke the Radins of 
10000000000000000000000000. But in the Canenit (elfe; bave 
taken the Radins of divers, Numbers for negetity fake ; As hereate 
Kern his place ſhall be declated. 

bs 99 | »7 1 
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27 Tethe beginning you ball find oxt the right Sings #f al the av. 

cher leſſe then # Quadrant, in the ſame parts 4s the Roder on robes 

of whatſoever bigneſſe : Them owt of thaſs right Smes you ſhall fivd 
the Tangents 4nd Sceants, 

28 Thevight Sines (in the making of the Tables) aro vither pri. 

mary of [ecandaris. The primary Sive: are theſe by which the ef ca 
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29 Now 7 maks the totall Sine, or the Rain; the frft primarie 
fine, which t equall to the fide of the Six-angled fignre inſcribed in 4 
Circle, that is te the ſnbten/e of 60 Degrees. Which 15s thus de- 
monftrated. Let B C beethe fideot a fix-angled figure, inſcribed 
inaCirele : Then becanſe the arch B C, is 60 parts by the Pro: 
therefore alſo theangle B A C, is 60 parts by the 6-th otihe firſt x 
And thereupon the angles ABC, and ACB together, are 126 
parts by the 49 of the firft ; bur the angles AB Cavd A CB, ate 
equall, by the 5 ofthetirft; for the ſides AB and AC, oppelite 
untothern, are equall, that is, two Redi/ ; Theretore either of the 
angles is Go parts : but the angle BAC, was alio 6oparts ; 
Therefore the triangle A B C, is equiangled by the 5. of ; 
bar the ſides AB and AC, are Radss by the worke ; - 
foretbe fide B C, is Radins alſo. Therefore the coral or the 
Radins, is ro the ſide of a Six-angled figure, inſcribed. ing 
CAT ich wasto be domonfiratedyulo, uy 6 Mor 


: a | 
a4 


—— 


30 On 
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30. Out of charetall Sine, I deduce ak the other fines, by the g Pro: 
blew: following. X nes 
| | The firlt Problems R 

| Theright fine of an Arch (eſſe they a uadrent bring gives, te find 
the fine of the Complement, 

heRule. Subtraft the [qurye of the fre given, frow the ſquare 
of the Radius : The ſquare root of the Remainder , 34 the fine of the 
Complement. 1 : 

Tho reaſon of the Rule. Forthe right Sine of any Arch with the 
fine of the Complement arid the Radixs , make 1n the meeting of 
the two (ines a Tight angled Triangle, 
as the right fine BD, withthe ſine of 


the Complement AD, and the Ra- # 
dius AB, raake the tight avgled cri. 
avgie BD A, right angled at D by 


the 3 Cow: of the 12 hereof. There- 

= = lides BD and DA, inciu- 
ing the ciche angle, are equal! in p9- 

w_ co the Hypecheunſe AB, by "A 4 
go of the firfl, Therefare the Square 

of BD, being caken ſrom the ſquace of 

AB, the Remainder is the ſquare of 

AD, whoſe ſquare Rooc is AD or E B, the five of the Coapple- 

meat ; thatis, of che arch FB, 

Example. | ec the Radius A B, bee 10000000, the fine BD ; 
that isthe fine of the arch of 26 deg. 50060004 T he ſquare of the 
Radius AB, is 100@080002000ce- Ihe ſquare of the fine 
B D, is 25200000008000- the which if you ſubtraRt from the 
the ſquare 1002500c0000008- The refit hall bee rho ſquare 
750008cca20000, Whoſe ſquare Root ſhall bee 8664154. the 
fine AD orÞ B, ſerving for the are F B, 69 dey. 

Afﬀer the (arne raaaner. The ſabtenſe of an arch lefle then a Se- 
migirelc being given, you may find the ſobcenic of the Comple- 
mear co the Sernieirele, | 

Fer as the (ine of any Areh, wich che ſine of the Complenscuc 


aud the Radius doc make a right angled tri the third Cooſ 2 
ofthe 12 hergof. Sara Fr dgs periparign the Geenly of 
theQecoplement cos Semiziadls 'and the F*—*11t, make anghs | 


TT WY 


i 


| 


Be. Ar P wr alto. . - | 


a ra by the firſt Com : of the F3 ofthe firft ; therefore 
5x take the {quits of the Subtenſe given, from the ſquare ofthe 
Diameter, the Remainder all be che ſquare of the ſubcenle of the 
Complement : As inthe Diagram prepounded, If you take the 
ſquare of the ſabrenſe D E, from the {quare of the Diameter D F, 
the Remainder ſhall be the ſquare ofthe ſubrenſe E F : 


E 


The ſrcond Problem. 
21 The right Sine of -» Arch being given, with the fine of the 
Compement, to fiid the Sine of the double arch 

The Rale ;  Au{t1:0, the »1ght Sine of the arch, by the fie of the 
Complement, the Proun + divide by the Radine, and you ſhall have rhe 
Þ. of the Sine of the d1nb ic arch, 

Thereeſon of the Rule. Four as the Radiws AB, tothe fine ofthe 
areh given B D,chat is £0 che right line B C,whigh is equalltoDE, 
So isthe fine of the complement AE, to the rightiline E 1,orHG, 
whoſe double F G, is rhe Sine of F 
the arch FD: For inthe Triangle 
FGD, the right live HE, bi» 
any to = baſe GD, Peres. 

1 and F D, proprtio- 
ety ch Fof rhe firſt. Bar ic 


s F 
_ Libr 2 into ewo' e- 7 
exctechthe fide P ©, im i, ints as 


t ANC | 
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38 The ſerond Booke of Trigonomiisia. 

Example. Let the ſine of the arch B D,"7YYegWde given, the 
rigkcline E D,or BC, 5735764, together with AC, or AE, che 
fine of the Complement 8191520. And let the fine of the dou- 
ble arch, to wit, the fine F G, bee demanded. Itay : As AB, 
0080000. BC, 5735764 Sois AE, 8191520. to EI, oy 
HG, 4648452. which deuvled. is 9396924, F G, the fine of 70 
deer. being the double arch F D, 

Afrer the ſame manner, if you would warks by the Subteuſer ; The 
proportion ſhall be : As CB the Diamcterts BE, the ſmbtenſe of 
the frmple arch BE : So 5 CE the ſubtenſe of the Complement 
CAE tt ES, the. of the ſubtenſe of the double arch EB K. Be- 
canſe the Triangles ECB, andECS, arc equiangled, becauſe of 
\heircommon angle at C, andibe equall avgles CEB,andCSE, 
which are both right angles, that by the 53 of che firf, and this by 
the worke, and by the 23 ot che ficlt, 


> 


1— Wa 
/ 


FR. wore #4ftly thuu : —- wm = Radim,toE CG, wp 4"03ad 4 
Complement : Sow AE, t tenſe gryen (0 AB, the ſubten/r 
—+ogrcr agudh fg -key. mee —_ / FE 
Becauſe the obruſe angicd Triangles, CDE and EAB, are 
; becauſe of the equallangics, EC BavdEAB; and 
ofCEH, andef EB A, which arc equall ; beanie the mea». 
fares ofthem EB, AE, andCH, arvequalibythe Bro: .,. .-. .. 


"_* 


env? s CliBt3 Anen-, 


The ſecond Booke of Trigonometria, T 
Example of this lafÞ manner. Let EB, the ſubrenſe of degr. 
given, bee $452366. togerher with the ſabrenſe of tho Comp e 
ment CE, 18126156. And let A B, the ſabtenſe of the double 
arch be ſought for. J] ſay, 
As DE, 10000800. to EC, 18126156. So is EB, $452366, 


to A B, 15320890- 
The third Problem. 

32 The Sabtraſe of an arch leſſe then a Semicirele, bein given, 
together with the ſubtenſs of the dowble arch - Ts find the ſubtenſe of 
a triple arth. k 

The Rule. Taks the Square of the ſubten/e of the Smple axch 
from the /qnare of the ſubrenſy of the denble arch ; divide the Rewai- 
wer by the ſabrenſe of the Smyle arch : The Duntient ball be the {#6- 
penſe of the triple arch. Bk 

The reaſon of the Rule. For the ſubtenſes of the ſimple, doable 
and criple Arehes, if they be conjoyned as they ought, doe make = 
Quadrilaterall figure, inſcribed in a cirele, and eat with Diavanals. 
As inthe Scheme following you may perecive : Wherein the fab. 
eenſc of the fimple arch, s AB,BC,orCD; the ſabtenſe of the 
double arch, is A C, or BD. The ſabrenſe of the triple arch, is-A D; 
Bur it ſach a figure, the right angled figure, made of the Diag' 
nals, is cquall co the right angled figares made of the fides oppotine 
one (6 another, by the 5 4 of the firft, . 


* . 7 
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" Therefore if 1 ſubrraRt the right angled Figere, made of the (ſides 
AB «nd CD ; that is, the Square of the ſimple aceh, {rom the rishe 
angled figure made of the Diagonals, that is, from the ſquare of the 
double arch A C, the ſubtenſe of the double arelr; there ſhall ret 
the right angled figure, made ofthe ſides B C and A D, which di- 
vided by the fide B C, the quotient will be the ide AD, bythe 46 
of the of » which was to be demonſtrated: 

Example. Let A BorB C, the ſubtenſe of ro deg. be 1743115, 
cogether with the ſabrenſe of 26 degr. AC, 3472964 be given ; 
and let the {ubtenſe of 30 degr. A D, be ſought for. 

The ſquare of the ſubtenſe AC,is w—— 12061478945296 


The ſquare of che ſubtevſe A B, is 3038449903 225 
Which ſabtrated, refleth the right angled . 

figure, madeof BC and AD; ——_ $03 392904307 

Which divided by the ſabrenſe BC, is 1743115 


i The Saotient is the ſabtenſe AD, ——— 5176381 

Or more eaſily without the Smbtenſe of the double Arch given? 
Sabtralt the ſquare of the abten/e given, divided by the Radins, 
fromthe Radius *: The reft multiplied by the ſubtenſe given, aud di- 
vided by the Radius z adds to the donble of the ſ#htenſe given + And 
Je fhel have the : 


tenſe of the triple Arch. 
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'The reaſonof the Rule, appeareth by the Scheme adioyned 
wherein firfl the Triangle: AGBandBAK, aree iangled be. 
cauſe of their commonangle, AB K, or ABG, and their epnall 
avgics AG B, and B 4 K, whichare equal] by the $ 1.5tthe tif, 
for that the arch B CD, which lyeth againſt the angleB MK, or 
B A D, beeirg inthe circumference, is double tothe arch AB, 
which is oppolie tothe angle inthe cemrter A G K, 

Thereforcas A G 10A B. SO5AB, roB K, which fobrraGe | 
from BG, refleth K G. Thenthe triangles G BC, and GK L, are 
alſo equiangled, becauſethe baſes BC, and KL, are paralels bythe 
38. of the firfi: Thereforeas BG, toBC, ſtois GK, to KL. And 
lafily, the Triangle BAK 1: equiangfed at the baſe, for it is liketo 
the T riangle AGB, which i- equiangled at the baſe, as before was 
demonPfrated : I hen becavie the TriangleBAK is equiangled 
at the baſe,therefore the two fides are equall by rhe 62 01 the ti, 
and conicquent!y the two ſides A B, and A K, are equai!, But the 
ſegments AK ard LD arealſo equall, by the worke. Therefore if 
1:ddc AK and LD,toKL. lt js all one as if 1 ſhould adderhe 
right line A B, twice tothe right line K L. 

E xamyle. Letihe fame (ubtenic A B, be given as before to wit, 
the ſabrenſe of 10. deg. 1743115, Andler AD. the ſubrenic of the 
triple arch be (ought tor. 

The ſquare of che ſubtenſe AB gives, is 303344 99032 25 
The right line BK is - 303845 | 
W hich tubcrafted from the Radims given, 1 "OOCOOO 
The remainer ſhall be the right line KG, "9696155 
which mulcplied by A B the right line given, x 74311 1 
Produceth the right angled figure, 1690151322 2835 
which divided by the Rad 4 quotient is KL, 16gor 5 | 


To which the right lice AB, twice added, 1943115 


mW 
M:keth the right line AD, 5176381 
The fourth Problems. 


33 The ſubtrnſe of an arch leſs then a Semicircle bring gives, | 
tageiker with the ſutienſe of the donble and yeple arch; to £ the 


Sabianſe of the a16h gu1n1nple or of anarch foe timsy arnnch. 
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The Rule. Take the ſquare of the fubreuſe of the dewbly ach, from 
the ſqnare of the ſubteuſs of the triple arch the remaind:r yes by 
the ſabrenſe given, foal be the ſwbrenſe of the quinty ple arch. 

The Reaſon. 15 the fars: which was 1n the firlt (olution of the 
third Problem; Foral'nuch as the lubrenies of the fimple,do:1ble 
[l]p'e, 2nd quincuple arches , craly £0nJ®yned one with another, 
doemate « quadcilacerall figure,inteclected with wo Diggonals L 
and (ſo isto be applyed to the 54 ot th: rfl, & a, 

Example, LetC D be given, the tabcenle of 2. degrees 249048 

and let AF, the fubrenſe of 19. degrees be (ought tor. 

Firſt, the ſabtenſe ofthe double acch is to be toun i; 
fubtenſe ofthe arch A C, 4-degr-by the tecond P 
ſubrenſe of the criple arch , that is ,tac lubtenſe 
6- degr, by (the third Proble'n. 


that is, the 
r0-lem. And the 
otthz arch AD, 


The ſuhtenſe A C. ſhall be 697990. almott. 
The ſabieofe AD (all be 1046719. , 
Then !quare thole ſubtenſes ayd they thall be as followeth. 
The {quare ofthe ſubtenſe ofthe iriplearch AD. 1095620664961 | 
The ſquare of the ſulrenſe of the doub!e arch AC, 487190040100 
Which ſubrrafed from the {quare AD, 
there remainey the right avgled figure, C,608430624861, 


mad- of AD,andCD, aro 
Which divided by the tide CD, —— 
+ LBC & am Fx. Ty - | 


— 


349948 
0743114 
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Note, By the ſame reaſon if need be, you may find the ſubtenſes 
of the arches, 7 times, g times, 11 times, &e. as much, as the 
' ſubrenſe of the arch given. For the Square of the ſubrenſe of the 

triple arch ſubtrafted from the Square ofthe (abrevſe of the qua. 
drople arch, leaveth a Number which divided by the ſubtenſe of 
the ſimple arch, giveth in the quorient the (ubtenſe of an arch 7 
times a5 much a5 the (i1ple arch. So the ſquare of the ſubrenſe of 
the qualrop e arch, fubiraRed from the fquare of the ſubtenſe of 
the quintuplc arch. lcaverh a Number, which divided by the (ab. 
renle of ttc (imple arch, brirgeth ont ia the quotienr, the ſubrenſe 
of an arch,nine times as Mu. 11 as the {impic arch. Aud fo forward 


infigitly. 


The Fift Problem, 
34 The fine of an Arch being gruen together with the Sne #f the 
Complement ; to find the fine of balfe the arch gines. 

Thy Rule. Adde the ſquare of the right fine of the Arch, finento 
the ſquirt of the verſed ſine of the ſame Areh, (which verſed Sine 
you ſhal' find, by tubtractivg the tine of the Complement, from 
the Radrns( | be ſqware Keot of the ſunme of the/e two ſquares foall 
bee the ſwbrexſe of the Arch given, whoſe hal/e (hall be the fine of 
haife that arth. 

T he reaſon of the Rule. For the a 
right (ine,and the verſed fine aro 


* equall in power, to the ſnbtenſe ES 
ot their are), 
As in the Scheme adjoyned 
J B D, the right fine of cheareh = 
B C, andD 6 the verſed fine of 
the ſame erch,are equallin pow- 
; er, tothe ſubrenſe of rhac arch 
B C, by the 50ofthefirlt; che F. | | 
TD C 


7 ofwhigh ſubrenſe,beingEC , is A 
the fine of 3.che arch, being F C. | 
Example. Let the fine © heareh BE, pp deg. botherigia fr 
BD, 5000060- and the vericd finegofthat areb; beD C, 1329946 
The q. ofthe righ fine BD, fball be. | 4 | 
; AJ The q- of the verſed fineD C;thallbe 1794919344516; 
, 4 » I © DD —————__ 
'E 3 367, VE: CT7) 3: The 
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The totall of theſe rio ſquares, ſhall be 2679491934451 6+ 
whoſe q. 1- 5176 3$0. ſha'l be the Sudrenſe of the arch given BC, 
32 deg.The 4.of which ſuvrenſe,that is to lay,the right line,EC, 
25 881906. (hall be che line of F. that arch, being F C, 15+ deg. 

Otherwile, by the Subtenſes. 

The Rule, Taks the ſubrenſe of the Complement, from the Dia» 
meter, the Remainder multiplye{ 1n1/e Radius ſhall be the ſquare of 
the [wbrenſe of halfe tha Arch. A tor }:xample. 

Take the ſabtenſe of the Complement A C, ( equallto C X, ) 
being rh: ſabrenſe of the comp. crrent of the are given AB, from 
the Diameter C B, The Romainder XB, moultiplyed in tne Radis 
w D B, ſhall be equal! co the (quvare of the right lipeE B , being 
the ſubtenſe of the halfe arch E B. 


> 


| \ 
/ 
/ 


is, 
The reafab of the Rule. Forus D BroEB;O *EB,oXB 
There B, BE, ani X 8, arechree righr lines , in concing. 


all proportion, And conſequently, the oblong mage of the ex. 
treames D B,and X B ,is equa!llto the q. of hs McaneBE , by 
they. of the fic, And. for thiveanſeirt is. thu as DB oBE; 
ſois Pe *-thar the Trizvgles DE B; andBE X, aig 
equiangled, Pxcaule, phtheir 'commaort angle DBE, and their 
—_ ago} Rand D mo , Which are equall one to ane 
cr ay , tor thac are 1 rea third, to wir, 
their eomenon angie B B. And tharcſare becaue che Tri 


—_— 
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yngles, DEB, and XEB, are equicrurall, and they are equiengled 
at the baſe, by che 26. of the 1. The triangle DEB, is equicrurall, 
becauſe either of the ſides, DE,andD B, isthe Ravi : The 
Triavgle X E B, is equicrurall becauſe the right lineXE, is e- 
qoall to the right line A E,and therefore allo tothe right line EB. 
For the right lives, A E, and E B, are equall by the worke, And 
the right live E X, is equallto A E, becauſe they ſubrend the e< 
quall angles, ACE, and ECX, inthe termes of their equall fides, 
For the right line C X, is equall to the righe line C A, by the Pro: 
bur the right line, C E, is ccramon to both the Triangles, to wit, 
to the Tnevgles ACE, andE C x, 

Now becauſe the Triang'es, D EB, and XER, are equiangled, 
therefore as D'B, to BE, fo is BE, to BX, which was to bee de- 
monſtrated. 


Ex mule: 


Let the ſubtenſe ofthe arch, A B, 6o.deg. be given, 10000000 
cogether,with the ſubce uſe of the Complement, A C. 19320508 


From the diameter CB, wn ——- 0000 
1 ſubcraR the ſubrenſe of the coplement, A C,or C X, 17320508 
The 'remainder ſhall be X B, | -——+—— 2679493 


which mulciplyed by the Radin:, D B, that is adding 7, ciphers, 
aſter this manner, 26794920000000- ſhall be the q- of the 
ſubcenſe of the halfe arch, E B, whoſe q. |. is 5176391, the laid 

ſwbrenſeE B. Sh | 
Bur then in cheſe operations, eiphersare alfo to bee added in 
the beginnirg, ifthe calculation lo require ir, that the pricke of 
theNumber to bee extrafted, (whether the ſame bee ſquare as 
heere ; or cubicke,or ſolid as it will be in ſome of the examples 
following, (may duly bee noted. For the Nuitabers from the 
right hand, ifa great Rediwsbee taken,are nor alwayes to bee 
written downe.In which caſe the noting of the Radicall pricke 
ſhould bee vrecrtaine, if ci were not added in the bee 
inning. But this adding of Ciphers in the beginnieg, bath an 
other vie, forit ſheweth that all theſe ſubcenſes are leſſe then the 
Radins, and as it were certaine parts of the Redivs , which parts 
are commonly chus written, #29117. But mnch more brieſe 
and neceſſary for the worke, is this writing of it, 5196381+ For 
E z hole 


s) A. 
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T7. 
: 
J . - 
- ” 
+2 


Je. The ſend Booke of Trigonomdivis: 


thoſe marners are altogether ofthe ſame value,as theſe ryonnum< 


9 
bers, 09 a"d-< are. 


Tet otherwiſe by the ſwbtenſes 41d by eAlptber, of the 


invention of luflius Birgins. 


He that knowerh not Algeber , let him leave the Algebraieal, 
worke here, and throughout the whole booke, for theſe examples 
are not put of neceſlicy, but onely of cmriolity+ 

Therule : Divide the ſquare of the ſubrevſe, given by 4q — 1bq, 
the q wotiewt ſhall be the , of the ſmbtenſe, of balfe the arch. 

7 he reaſon of the rule. For the ſquare ofthe ſubrenſe, of avy 
arch whatſoever ſhall bee equall to 4. ſquares , leſle by one bi- 
”myl of the ſubrenſe of halte the arch. Which is thus demon. 
ſirared. | 

Let the right lineA B, 5-e given for the ſubtenſe ofthe arch 
ACB, And let the ſubrenſe of ; that arch, to wir, the right line 
AC, or C B, bre demanded. Let the diameter F C, bee 2 that 
the Radius may be made 1: as it is put in the Table of fines , al- 
though there many ciphers bee adicd to 1- which heere there is 
noneed of. Then let the {nbrenſe A C,orC B, being deman- 
ded bee put algebraically for one roote or fide; andiois CF, 
1. Roote; therefore the ſquare of C B, ſhall bee 19. for 1.1. 
mulciplyed by 1, |. giveth 1q. If you cake this ſquare ſrom 
che ſquare of the diameter 2. to wit. from 4- there ſhall reſt, 
4. — 19. which is the ſquare of the right line F B, by the 50- of 
the 1. Becauſe the TriangleFCB , is right argl:d at B, bythe 

/- T. conic : ofthe 53. of the firſt + Therefore the right lineFB, is 
4 4he roote of the Square, of 4 — 19.which Root may be chus 00+ 
,— 1q.Or fo: |. 4- -— 1 4 as every one hath accullomed 
bimſcl{.Let alſo the Rad:iw E * be drawn to make the Triangle, 
E F B, Now the triangics, E FB , and A CB, are equiangled; 
becauſe of their equallangies CFB, andACB, which ate e- 
quall, becauſe oftheir equal! (ot rather the ſame ) meaſure, which 

is the arch C B, 

Barthe avgleCB A, is cquall cothe argle CAB, and the 
argleE BF, is cqua]lto the angle C F B, or EFB, by the worke- 

"% therefore 


therefore alſo the third ang'© ACB, igequall co the third an- 
zle FEB. by the 4 conſeRt : ofthe 49 of ther. Then, becauſe 
the triangles EFB, and ACB, are cquiang!cd, therefore is ir, 
asEF, 1.toFB, 1 4 —19q-{0is AC, r,1.toA B. Inwhich 
worke , that you may mulcip!y the ſecond tearme , by the third, 
becauſe the ſecondrtearme , is2 furd namber, make the third 
rearme alſo a ſurd number, by multiplying 1.1. by it ſelfero make 
19. which being done, the right line A C, ſhall bee |, 29. Then 
multiply 14. —1q- by |. 19. after this manner. 

The Number to be multiplyed |. 4 — 19; 

The Number maltiplyigg — 1. 19, 


The Product —— I. 4q- — 1bq. 
Therefore rhg, ſubrenſc A C, is quall to the Roote of fore 
3 ſquares, leſſe by onebiquadrat of the rooce , aſſuracd 4 C; And 
' conſequently the {quare ofthe ſabtenie 4 B , 18 equall to foure 
ſquares lefſe by one viquadrac of che aſſumed rooce, or of the ſub- 
tenſe of halfethe arch, A©.o CB; Ando if yon divide the 
ſquare ofthe ſubrenſe, A B, v7 4 q. — the quotient ſhall be 
the (quare ofthe ſabcenſe of the halfeacch AC, or CB, which 
was to be denonfirated, 
Bur how £12 ſquare of any ſa\renſe given, may bee dividedby 
$4 —1Þq.l will make manifeft ia che example fol lowing. - 
E 4 _ Sx anys, 


- - 
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Example. Let the ſubtenſe given , of 60. deg. A B, be 100600000 
whoſe {quare is, 100000000000900. T his ſquare 15to be di. 
vided by ;4q — ibq. Then becauſe I cannot well divide by 
4q— 194. I ad le to bath. that is, to the diviſor, andto the di- 
vidend rbq. ( which addition is made in the diviſor , by ta- 
king away the fine of lefle wich his Number, ) that 4q. and 
100200000000020., + 1bq. may bze equa'l one to another. 
And then I divide r006a00000009000. t 1bq. by 4q. or which 
13 all one, 1divide the Number Io0000000000990 by 4. So 
as 1 addeche ſquare of eyery particular quoriznt, ( which in truth 
is a biquadcrat: for thac th? quotient is a ſquare ) with hiseom- 
plement , to the numb2r to be divided, before I move forward the 
diviſor . Which addition that it may be.made in kis due places, 
the prickes of the ſquare roote, firſt ofall isco be pat to the num= 
ber tobe divid:d: And then you areto proceed after che ſame 
mann: as followeth. 


The ſquare of the ſabcenie, of 60. deg. A B, is 200000000000000. 


} ©0©00000000000 The {quare of 32. 1s 4+ B+ 
(4) ſay 4-in 1+ (0 
| " 4-In1o. (2 
B Ad 4 ta 109.it ; 
makes 109 Say twice 4: = ſquare of 6. 1s 36+ 
is 8. which ſubira&t PIPES - 
refs 2400. _ The rocall is 376. D. 
(4) Say 4:10 24 \G.., And that Complement is 
_— OR added fouod by multiplying the 
2676 Root 6. by the duuNle of 2, 
24 lybtratted the Root going betore char 
2 AY, | ( 24 
3689 added _ 
31299 
o 28 ſubrraR, 
(t "0 
OY open! (9 Henee forward the Num- 
at; 41 added bers, to be ſubtraſtedare 


A—_—_ AM —_— 


refls 1704100 


(4 


OY 


4 
224335 ad. 


refls 2 843600 
U) 


4320001 46+. 


— 


reſts 66660100 
Ad. (4) 5358981 (1 


Pe cops 


reſls 2201908100 . 
(4) (9 
Ad. 48230846: 


EEE ———_ — 


reſts  V421656100 
(4 (3 
Ad. 1071796764 


> O— 


reſis 14s 345286400 
(4 (s 
Ad. 21435935376 


—_— 


refſls 1078132197600 
4 (3 
Ad. 160769515449 
reſts y829169304900(1 
Ad.(4)4535 398334861 


CC memn———mn—n—t EE 


reſis 42306768976100(1_ 
Au. 


4) 335096384562 I 


——_—_—_ 


refis 986575283472 100 
(4) (3 
Ad: 107179676973444 


—C——D——  — 


9371491944454 
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not pur doyne, even as 
they are not uſed to be pac: 
downe, in valsar diviſion. 


2 ould follow, 


@ - - 


50 The ſyeend Booke of Trigonemetria, 
The proceſſe ofche particular Biquadrants from whence 
the wholy Brquadrate i le \ſurch compoſed. 


a ( p 4 * A. The ſquare of the Roote. 2: 
> &G-- 4 B. The ſquare of the Roote 6: with 


IYPTCH _ 4. his Complement. The ſquare of the 


46 #. Rocte6.15 36. The complement made 
B. 276 * by the multiplication of deuble the 
576 ( roote preeedevt , and this Roete 6. 
_ is 24. Theſe after their due order ( a8 
C. 2689 is afore.ſheyed ) added together make 
— 276+ 
71289 (9 C- The ſquare of the Roote 75. with 
$349 his complement made by mu'tiplying 
O48 41 the doable of 26.the Root atore-going 
7177041 (4 in this Reote 7. 
53584 
214336 
717918436 (9 
535889 


432 3ooT 
71 796666601 (1 
__$358931_ 
7179672019081(g 
531395329 
432308461 
7179676$4216561 (2 X 
535398 382 
DEER. a >] 
7179676949 3452864 (4 
5353983844 
FOR 21435935 376 
7179676970781221776 (3 
5353983548; 


_— 3. . 8 


2111 


9. 
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217067697233391693049 (1 
ry 535899384361 _ 


717967697344325067689761 (1 


535898 33484621 
17967697144785 5752824721 (3 
4 53 589838486222 
1071 79676972444 


71796769 724489 3754959444544: thewhole biquadrar. 


The proof of the former Reſolutjon,by changing 


it contrari'y. 


x G; 26794919243112 
4 % 107179676972445 | 
1 bq- 9179676972448 Subtrafted- 


— 


Cr Er_— __— =_ 


Reſteth 10c000000000000, the ſquare of the ſubtenſe'sf 
60. degrees. . 


The Sixth Problem, LT 


1 


RS 
E: 
* 
PF 
v 
” 
y 
s 


25. The ſwbtenſe of an arch bring given, to find the ſubttaſe of the 
third part of that arch. | 

The Rule. Put the third part(of the ſabtenſe giveld) amewhat ang< 
weured, for the ſubtenſe demanded, and by that ſnbiraſe, inde ont 1 
ſnbrenſe given acrording to the deftring of the third Problem:Which 
if you find the ſame you bave that you ſonght for : But sf therwiſe, 
wate the difference by more or leſſe, and when you have repeaced the 
ſame worke, by a» other poſurion of the ſubte»ſe ſonghs for, Againe, 
mote the difference by moore or Laſſe : Which bring dane, afterwards by 
the rule of falſe, you ſhall infallibly find the truth. 11. 1 1 0 

The reaſon ( why the third part, and ſomewhat' more of the + 

ſabrenſe given, may be pur probably for the ſabrenſe ſoughe for. } - 
is thus - Decauſe the ſabcenſe of che third part of the arch three 
umes taken is greater of neceſlicy then the ſabtenſe of the triple 
arch: Asfor example , chethreerizhc lines A'B' BC, and C D,. 
put together, are of necefficy ecegieribatebe of RT. 
» b iy 


bor AD2" 
Srtt of ght Soc 151) Phi” 
_——M — 


The reaſon of the refi of the worke antill you come co the 
cole of falſc, sppeareth by the demonfiration of the third Pro- 


The reaſon ofthe rule of falſe, is knowne by Arichmetitians. 


Example. Let the ſubtenſe of 30. degrees be given AD, 
y$176381. almoſt. And let the ſubrenſe of 3 part of that arch, 


that isto ſay, the ſubtenſe of the arch of 10. degrees A B, be de. 
aunded 


m , 
The ſubtenſe given AD, is 5176381, 
The }. part thereof 1s — t—— 1725460. 


That ſomcyhat angmented, is —— — 1730000. 
Or I 740000. 


_— - —— 


Ler the firſt pofirion be — '1 730000, 
W hereby the ſub'enſe of the criple > 
arch A D, ſonghe for according tothe X 51 38253, 


doQrine of the third Problem,ſhall be 

But it ſhonid be = —— 517638, 
Therdfore it is $00 little by — 381 58. 
Letthe ſecond Poſition bee I 740000” 
Whereby the ſubcenſe ſought for of the 


cripleareb AD , to the _ 5167320» 
crine of chethird Plans tal be — 


uy. E) 


=. % L >» 
* 3 V$<7 at. 
» bas P 


The ſtcand Books of Trigenemetria, | $3 a 
But it ſhould have been —————— 5176387, | 
Therefore it is too little by go6r. © 

Now according to the doctrine of the Rale of falſe pofition, 
Multiply croſſe-wayes, the firft Namber too little: by the ſecond 
politioa , and the ſeeond Namber too little by the fixfl poſition. 
And becauſe the fine l:fle, isro boththe Numbers, ſubtraRt the 
Produdts ene trom another , and you ſhall have the nuraber co be 
deyided aftcr this manner. 


The firſt Produtt is — —— 66394920000. 
The ſecond ProduRt is — ——-— 156755 30606. 
The Dividend is $90719390809. 


In lik: manvecr,fabtratt the one !efſe from the other !efſe pum« 
ber, and you ſhal. have the Diviſor after ti.is manner, | 


The oac lefle 331 58. 
The ether lefle is 9061, ſabcracted. 
Relteth the Diviſoc ——— 29097 

The Drvifewn it ſelfe, 


The Dividend, 5071 9390c00 
The Diviſor, 29097 (1—1 
216323 ( J-—3 
29097 
—_— 
125449 (4—3 
39097 
116388 - 
©9619 ( z— 6+09 
29097» 
B7294___ 
33150 (1—7 
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The diuifien being ended, the quotient, as you (ee, is the Nam 
ber 194311 4- for the ſubtenſe A B. By which Number worke 
agzive as by the firft and ſceond polition, and he quotient 
will bee againe toe little, but yery little, to wit, 3. Therefore 
take a nnmber a lictle greater then the aut ber 17431 14-t0 ſay 
the Number 1743115. and repeating the former worke, you 
ſhall finde the ſabrenſe A D, (uch as the ginen ſabtenſe was in 
the beginniag : that is 5194331. whieh rotwithllanding in 
the concluſion , is more then the tr:1th . And therefore alſo , the 
ſubrenſe 1743115- in the concluſion will bee more then the 
truth . yet more neere therruth then the ſubrenſe 1743114. as 
by the worke appeareth ; becauſe , trmeiy 1t leaverh no apparent 
diferenec between the ſubtenſe given AD , and the ſubtenſe, 
ſonght for. 

Note. The ralc of falſe alwayes ſheweth you the crathinthe 
leall part , intwiee asmany more Ciphers, as the firfl or ſecond 
poſition had fkgnifying figares ( @s 1: 24 3+ 4+ 5- 6. 7-8 9, bur mer 
©) towards the lat. As for example-In the aforegoing example: 
either poſition ſeverally taken , had three fignifying figares to- 
wards che laft, to wit, 173- Or 174, Theteſore the Rule of falſe 
ſhall exa&tly produce therrurh infixe Cyphere , to lay intheſe 
1743114 whence it appeareth , If you make the firſt pofrion 
1743114000c000- the ſecond 17431 15ecocceo. you (hall 
in the cond haye the trac ſnb'enſe exactly ro che Radins 
100000000000000. But if againe, you ſhall increaſe this (ab- 
ten'e with 14 Cyphers , and ſhalltake the laſt ſignifying figure 
inthe one poſition lefſer , and in the other greater, you Pall 
tinde very exactly therrue ſubrenſe demanded to che Radins - 
1 000000 ©000000000000009Q060c0. and (o for rhe reſt , {© 
that you had the ſubtenſe A D, firſt given in ſ6 mavy pars. 

Otherwiſt by 4/gebey. 

The Rule. Divide the ſabrenſe given by 3. {.—— 1 e.the qavtien: 
ſhall be the ſubtenſe of the third part of the arch given. 

The Reaſon of the Rule. For the ſubtenſe of what ſoever arch is 
equallto 3. Reores lefſle 1. Cube, of which Rootes , one Roore 
is the ſabtepnſc ofthe third part of that arch. 

Which is thus demonſtrated:Let the ſubtenſc given, bee AD; 
becing the ſuktenſe ofthe arch AB CD. and let the —_ 

*>v Aa 3, oc 


- 


TH 
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\ - 
"a, 5, py 


AB,orBC, or C D, being the ſubcenſe of che thicd part of that 
areh, be ſonght for : Ler B C che ſubtenſe of the third part be puc 
for 1.1, Then the ſabcen(es of the double arches, ro wir, che righc 
lines A C,and BD, every ofthem ſhall beto theEarch B C. L4 q. 
— 1. bq. by the demonfiration of the- Problem atoregoing. Bur 
the figure ABCD, is a foare-fided fizmre inſeribed ina cireie, and 
iterſeted with Diagovals. Theretore the right avgled figure 
made of the Djagenals A C,and BD is equaliro the right angled 
fenres (of the fides added rog-rher by oh: 5 4. of the firll : Fir 
then | moltiply the Diagonals together, and thereof is made the 
ſquare 4-q- —1 . bq.) For to muluply a ſurd Number by it [elfe, 
is nothing elſe hut to rake away the figne |. (After J multip'y the 
ſide A B, by the (ie CD.that is 1.1. by 1+1- and chereot is made 
19.which 1 {.btract out ofihe ſquareofthe Diagonals, that 13 ont 
of 4q.—1 bq & the rell is zq—-TÞq. for the right angle? figure 
made of BC,& AD, wb right angled figore 3 q.--1 bq. if I divide 
by the ſide BC.chat is by 1 1.the quorient is the ide AD, 3 |.—1Cc- 
Therſore 31,-- 1c. ene of wh-1{e ides being the ſabren(c of 1.third 
part, is equa/lrorhe jubcenſe of the arch ginen; and conſequen- 
ly ifthe ſwbcen(e of the giver areh be divided by 3] — -x c, the 
—_ (hal: bee the ſubten(e of one third part which was to bee 


The 
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The manner of this divifion is thus : Divide the Subtenſe gi. 
ven, by z, adding the Cub: of every particular quotient with his 
Comple:nent coth2 namber co be divided, before you moye for« 
wards the Deviſor, beginning the adition from the right hand, 
uvderthe point be'onging to every Cube, ard pur ro the Number 
ro bee devided after the order of the extraftion of the Cubicke 
Root : I ay the Cube being added with his Complement- ; For 
the Cube hath not onely one complement as the Square , but the 
Cube of every Root, ſer downe ater another Root hath two com- 
plements, which are thus tound ; For the firfl Complement, lee 
the Root atore-going be (quarcd, and that iquare trip ed,and that 
criple be mulciplied ro the Roo next following, For the ſecond 
complement, let the Root afore- going be tripled, and thar triple 
be multiplied by the Square of the Root foliowmg, as the worke 
of the Example following , which 1 have ſet downe at large, 
ſheweth- 


Example. 


The Subcenſe of 3» dezr. given, trom whence the ſabten'e of 


Io deg. 1s to be drawne. 


». wy G5 £2 
(3) (3): Addelos 


218 $638 (7 
(3)z 913 Ad. _ 
12> $3 io (4 
(3) 355 o24 Ad: 
90s 124 ooo { 
+ © a... 

19 407 oco (1 
(3) g11_466_ 991 Ad. 
4 330 $73 991 (1 
(3) 92 153 45t 23: Ad. 
t on6 442 231 (4 
(3)36 461 273 __234 544 Ad. 
_ 487 715 565 554 Ad. There hould follow (8) 


The 
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The partieuler Squares T be partronler Cabriofihe 
of the Subtinſe of Swbrenſe of 10. 
1 0. degroere degrees 
may C.coot. (t 
Ol BR ... 
Got 97 C.oc04913 (7 
27 —— ————— 
189 C.ooog368024(4 
00289. 4 ES. ./ . - . _/ 
344 C.oo05395 319407 (3 
1376 — 
5030376 3 C.coo5296230873991 (2 
3433 ———_— SR. 
10449 __ C-0005296322026442231 (1 
003038049. 1 30946127333 4940 _ 
34861 C.oco5:96358487715565544 (4 
co3038 39761-1 CE ET” "—— 
245098 
00303543247*1* # The finding 0#t of the partienlar 
ern Y Cubet of the $ {-_+- of 
MIT £. - _M Io degrees. 
003038446416996 
Tha bop. buy: 3-2 
— q. 38g 3 q. 16 
3 Z F1 C: 64 
3 bd $20 
- 7 Ls 266 
:.Compic. 21 53 51 
mee rt ; 147 L_ oe 16 $16 
Thee dc 393. | TheCabe,64 
, EE c ———"a_—_ the Cade ofchie 
Cahbe © x oote 7 - ; . » s. + 1 
with his complements: Root 4+ Gf ins Colvylement = 


i er _ —— F-" 


L174 


"Ss 
. 


Y 


= FRO, TS 


frond Books of Tri £ 
L 194 bL 14 l.g| I 17943 bh 1743 
q- 30376 3 4qsg | q z0z8oqg 
3 — — — 
522 C37 3 $229 
— 91 14147 
gob38 q9 $229 
= — þ | 
L o 4699 m—m—_— 
911466991 
272484 
4598 
bo ”7 | 
27295407 | 
I. 27432 ÞL 17431 I, 174311 [174311 | 4 
amo—— 3 3 qi6 
& 303339761 ——| q. 30384324721 ——— 
3 92293 3 $22933 ©6064 
a _— —— — q- 16 
j 1 151p283 911 $2974163 h— mmm wm 
$2293 4 93137598 
; þ DICE —— $229033 
— 364611896652 —_— 
SI3I 524513231 $366928 8366928 
64 
364613733345 44 


The proofo of the afare-goin Works, by compoſition 


rontrarily, 
| 31. 01743114[8 The Subcenſe of r190degreer, 


— 
zl. o53:9344 [4 
| LE 00032963 | F 


— _ — 


03176385 | 5 Remainet forthe ſubleaſ of 30 dege: | 


—_— 


$— _— 7 . 


_ ww 53x WW 
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The ſeyenth Problem, | 
36 The ſubtmaſe of ny Arch being ginen, to fund the ſubtenſe of 
the fift part of that arch. 
The Role. Pu4 for the ſubrenſe demanded, ſomewhat mare thﬀu 
the 5, part of the ſubtenſe ginen, and there find ont rhe ſubrenſe gi- 
new, according to the deftrine of the fourth Problem: Whereby if you 
find the ſame, you bane your defire But if at herwiſe, note the dife- 
rence by morg ov lefſe and the ſame worke regeat by another Pofption 
of the ſubtenſe demanded : Againe, note more orleſe; Aud laftly 
fied owt the trath by the rule of falſe Poſition, ar inthe 6 Problem. 
The reafen of the rule. 1s the ſame which was in the fixth 


Problem- 


Exam Fo. 
Let AF, 1743115. the ſubtcnicefio be ginen 3 And 


© letche ſubteuſe of the fift yarr,thar is the © ot two degrees 


CD, be demanded. 


m———— —— 


le of \ ig —— 2743115 amet, 
Lu _ is bong —— 343623 


A poſition be ———— 349000 


T A F,is 
| Inck Gonldbe — 2743075 
- — C— _— a. I X 


_ 
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Therefore itis lefſe by 249 


OO ———————— 


Ler the ſecond Poſition be — — 
Thercby A F, (hall be —— — 1743373 
Butitougit io be —— 


Therefore it is more — | 258 
To which adde the lefls — 240 


— CT ———7 


And you ſhall have for the Diviſor 498. 


— Then multiply crofſe.wayes , thatis the leffe by the greater po- 
fition : And che more by che leſſer poltion. And then 

The firfl produ# fhall be $371 4000 

The ſecond PreduRt ſhall be -— 90042000 


Theſe adde and you (hall have the Dividend 17826000 
The diviſor was — 498 ( y—— 
1494 
2444 
498 (4—7 


1993 
The Quotient that is the true ſuytenſe of 4506 © 


trve degrees CD, is preciſely 349040- 493 996 — 7 
4483 
©2400 
498 '4 —3 
1992 | 
. 4080 I 
493(8—11; 


— 


Otherwiſe by A/gebr#. 
The Rule; Dyvi 


1Didophe ſabtenſe givenby5l. —5 6. lr fs. he 
Raine hal be vhefabrſo of hy fopers ofthe oak goes | 


md 


he ſtrond Booke of Trigenomotris, 6 
The reaſon of the Rule. For the ſubrenſe of any Arch whatſoe.. 
ner, is equall to five rootes, lefle, five c:/bes more ene (olide ; one 
of whole rootes is the ſnbtenſe of che fifth part of that Arch: 
Which is thus demonſirated, 

Ler A F, the fubrevic ofthe areh A B F, be ginen, and let the 
ſubrenſe of the fink part of the arch A B F, be demanded. thar is 
the ſubrenic of the aren C D; co wit, the right line CD. Let CD 
be pui for one R.nt : or which is ajl one, Ler C Dybe 11. There- 
fore A C. ſhai: bel 4q,— 1bq. Andlikesite DF, by the de» 
monſiration of ite 31. Probium. But A D, ſhallbe 31+— x C. 
And lo a {o CF, by the Cemornitt tion of the Problem next afore- 
going. New inthe q”adr! ateral. fignre AC D F, interſected by 
the Diazonals AD, andC F, che s1gar argled fignce of the dia- 

onais A D, and A 1" ©qu2ti: © itic 18 tang <d hgures (made 
S of the opociite ideg;to wit, of CD,and AF ang ailget AG, and 
3 DF, (addediogctherby we 54+ oiike ficit, | 


Firfl, then ! moltiplyrthe Diagonale A D ane C F, he 
Then 1 moltiply the fides oppoſite, AT and D F, together : And 
be iN 1 fubrra6t che produtt of chis multiplication, from che produRt 
of the Diagonals, The remainder is che right angled figure, of 
he orucr enooppoluefides C D,and AF, which right avg 


TY 


0 The ſecond Broke of Trigonometres. 
figure divided by che right live C D , leayechtheright line AP; 
The whole Algebraicall works @ thu : | 


AD, 241—1C. AC, l4q— 1bq.. _ 
CF, 21 —2x-C: DF, 14q — 10q» 


þ 99 —— 3bq- AC, DF, 4q— 1bg. . 
| — 3bqfrqc- E 
AD,CF,g9q—66q{ibC 

AC,DEF,4q— 1 bq. 


CD, AF, 5qQ— 5 bq. }] 19C 
The DevitorCD, x1. 


The QuarientA F,5gl, —- 5©1 6. 


Therefore the ſnbtenſe of thr »: ” " 141 the 
right line 4 F, 1s equall co 5. Rootes, |. F0nE 
ſolid : of which reotes one of chem 15 | h ot ihe he Jaft 


of che arch given. And conſeque .ciy, if 114. 4 de AF. the fabe 
renſe ginen by gl: —5c. + lis. The quoi: + (h1iil ve che ſubtenſe 
of che fifth part of that arch, to wir, the right line A BorB C, or 
CD. &s, which was to be dernonfiraced. 

The manner of dividing by gt.—5cf 1 (s, isthus -Firfl, of 
all the points agreeable co the cubicke, and (olid roots are to bee 
pur oner the number co be diaided : then the Number dinidend is 
divided by 5. adding alwayes to the quotient found 5 cubes with 
his complements, and ſubrrafting one ſolid , before the deviſor be 
moved forrrard. For becauſe the dirifion muſt be made by 
$ - 5c. therefore 5 cubes ( which eannot be taken from the devi- 

r ) are comrarily to b: added to the number to be divided. In 
like manner, beaaaſe the diviſion muft be made by 5 + | fs: There« 
fore one ſolid (which cannot be added to the diviſor) is to be fub- 
raed from the number to be Gyided— 


© The ſured Juoke of Triginameivia. &% 
Example. Let the ſubteaſe of tg. deg. be gives , ext of which bt to 
has conralied the ſaboeofs of 1 D ogrees. 


O» 31 
$)(3)(y/13 (Os oh 
, 24 44/6 4% 


2 6 375 7 OPT rhe 
A $29 Ad) (4 
4 go. Bos * ico ooo! von 
Fax.  iþss 92g 424/Snber, 
"(4,'530'7 $74 5/64 576] on” 
_j- .000.-3 J 5 Adde! (9 — — 
z 3 "97 3/99 576|000 es 
_ BOIL © © $1562.49 Suber. 
Log ' ws Rgo 969 IS632| 233 
4. 20 
| 964 o 


ole 136 552 51 ſr 
29 9 677/769 34/94110 


—_—— 964 - ee: $0178; ein 


\ 


——_— 


—— —— 


Tho partienler protons 


——= 
OT 


3 — Thrfitind Deke of Trignameiria. 
#00121 fot00 (4 
6980 4 
219216 
U—_—_—_— _— — __—__ 
oo12r $289:16 $8 
69*038$ 
$5847" 
121834500304 


The partienley Subtenſes of the Cube of 
two degrees. 
C. 0000037 Radix (3 
13 20g 
C. 0000079 304 (4 
3 204+ $49 _ 
C. 0000042 yo8 449 ( 99 
FS I4 617 79$ 264 "Rs 
C. 00000423 523 166 795 264 (4 
3 923 961 154 _.. 
C. 0000942 | 526 oz cCYO 756 -398 F92. an Cube ($ 
5. '-e Muir plye ___ 


C, 0609031 2. 63: 630- 453: 781. 992. 260, 5+ Cubes, 


The particuler Solide: of the ſubterſe of two 
degrees. 


00080000243 — the Root ('3 - 
—— = = Os 
454 33424 (4 
63 40413: 76749 _ 
gl7 75837: 76749, ( 90 
" _29677 _76934- 94110. 73024 
$518 OFFIF» 53687. 94110- — 
Cs ———_— —_——___ 9 37_ 1.5660. 97 927+ $0583 Ke. 


08000000318" 114524 72344. 92038. : 109% 4 


The find Tube of Trigurmmninis, ay 
The proofs of the Refolwtion made by contravy 
Cute hy 
F. 1, 00349048 "The ſubrenſe of two degrees, 


———=—_— — 


$+ |. 01 745240» 
»— F-C- 00002126, SubtraQA, 


C—— 


01743114- 
4 1 fs. c00000005 1,86, Adde if any thing be to be added. 
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© Bur how rhe particvler Cubes are to be found , was ſhewed in 
the cx mple, of the afore- going Problem, Nor is this any new 
thi” g,but that cucry particuler Cnbe, be majriplyed by 5. before 
they b: ad 1cd becau'e here 5.Cmbesare ro be added to the Num« 
ber i be di114ed: Asfor example, the firl{ parciculer Cube in this 
exampic was 27. this multip|yed by 5. maketh 135- The other 
partic”/er Cube with his complements, was 12304+ This nem. 
ber multiplyea by 5. maketh 61520. And fo forwards. 

The particu-cr Solides, you ſhall finde thus : A folide is 
made by the multiplication of a Cube, by a ſquare * As the ſolide 
of 3.15 thus made 2 three times 3.i8 nine, and thrice g. Is 27.and 
g- times 27. 15 243. And this is the making of the tolide of one 
figure, or elle of more figares,confidered joyntly, togerher : Ag 
the ſolide of 34-18 45435424. For the ſquare of 34. is r I56:«; 
-the enbe is 39304, which two maltiplyed together, make the 
Number 45435424- But if you wonld finde our che folides of 
every figvre wich their Complemncs ſeverally, that isto ſay + If 
after the finding of the ſolide of 3- you would finde the ſolide of 
4. which, with bis Complements added to the (olideof 3. mas 
ketht e (ſolide of 44, you mal{ worke another way,as thus : The 
ſolide of more figures as for examp'e * the folide of 34-to all the 
figures after the fir{l, nath tunre complements - as there are fonre 
Ggures pur betweene enery of the points of: ahe ſolide Rootes 2 
thoſe foure eemplemengs you ſhail thus find; \For the birſt Coma 
Plepacar you Gall fir ſquare the ſquare of the G——— 


Fs Yhe ſecond Booke of Trigonometres, 
then you fhall _ ws hr. biquadrat by 5. And that produ& 
you hall multiply by che ptefert roote. For the ſecond comple- 
ment you ſhall cube che rovte aforcgoing, and multiply thac num- 
ber, by 10. and: hat laf{ produR you ſhall multiply by the ſquare 
of the preſent reote, For the third complement, you fhall ſquare 
the roote aforegoing, and multiply that ſquare by 10. And that 
prodact you ſhall multiply by the cube, ot the preſent reote. For 
the fourth complement, you ſhall multiply the «vorc aluicyoing, 
by 5. And chat produR you ſhall multiply by che biquadrat of 
che preſent roote ; Then multip'y the preſent recte into @ lur- 
ſolide ; And lafily adde thoſe 5 Numbers together , under wrt, 
ting one under another in ſuck manner as the example following 


ſhewcrh. 


The Solide of 4. in the Revte 34- 
Pe. l. 3. perl. g- pr 1-3. Pole ge 
q 9. q 9, q 9. 
bq $1 C.37, 


> <5 ONNEK 
Dee. 250. Dec. 90, I5- 
495: q.16- Cc 64- bq. 256. 
1 Complemwert, 1620. 1- 4.1620 360 go. ET 
2 Complement, 4320. 5; Baſe —_— 
3 Complement, 5760, 4320+ $760 {}\2o. 18 
4 Complement, 3840, —_ —_—_-T 
is. of 4+ i. 1614- 
| 21135424. The particuler ſolide of4, with 
his Complements in rec A of 3: the Rooce aforc-going- # 
Note. By the ſame manner of yorke , you may find the ſab. 
renſe ofthe ſeventh, nimch, eleventh , chirtcenth , and infinicly of 
any part whatſoever of any uneven Number, if need r<quire. 
- 27 The cb eveber , bring given together with 
7 "os , "wes 
the Ynes , apa, wo Sadee ro Fels fares, ef bo 
Gfference of theſe cher. = mY 


The feeond Booke of Trigeatinuetria. 87 
The rule. Ad yo ne” Inns 4, err nt ee 
the complement of t orbnev: If you [1 prodult togertber and 
wide thas rotal by the Radins excting of 7 fignre: from the right 
hard, you ſhall bane the fine of 1 of two given arches : 
But of you ſubtralt the leſſer yrodul# from the greater, you ſhall bans 
the Swe of the difference of theſe arches, 

T he rea/on of the Rule, This rule hath two Members, one is of 
the finding out of the lines of the ſamme of rwo ynequal) arches: 
The other 15 of the finding onr of the fine ofthe difterenee of two 
vnequall arches. The invention of the fine of the ſurnme of ewo 
ynequall arches, is thus demonſirated. Ler the whole Circle, 
ABC D,be put onely of 180, parts that all the (ubtenſes may be 
a the lines. 

And let in that Circle, the two ynequall arches civen, be A B 
and 3 C,and cheir compleryents AD and CD. And let the nes 
of all rheſe arehes be ginen,to wit.the fine ofthe arch AB, let be 
che 1ight line AB: thefineofrhe complement 4 D, the right 
line AD: the (ne ofthe arch, B C, the right line B C:the fine of 
the co:1 plement C D, the righe line CD, Andfet A C, which is 
the fine of the (yrame of the ewo giuen arehes,thatisofthe arches, 
A ® andB C, be ſought for. Bur let the right line B D, beethe 
Radius, Then becauſe the faid fines inthis manner inſcribed in a 
Circic make a quadrilaterall figure, incerſeted wich diagonals, 
in' which figure the right angles figure made of the diagonals, is 
equallrothe rwo right angled figures, added together made of 
the two oppoſite fides the £4. ofthe firſt. Therefore if you 
mu/ciply the Hne A B, by the finC ofthe complement ofthe arch 
B C, thar is, by the oppoſite fide C D; And likewiſe the fine of 
the arch B C; by the fine of the complement ofthe arch, AB; 
tha® is by the oppoſite ſide A D;and adde thofe two produdts ta= 
gether, you (hall hane « right angled figure, equalico the ri 
angled figare of the diagonals AC, and B D, which ri 
figure if you divide by the knowne fide, cowic, by ' the Radias 
B D che quotient ſhall produce the vaknewne fide AC, to be the 
ſine ofthe ſumme of the arch'.4 B and BC,or the fine of the arch 
AC: which was to be demonſirated; 


The invemion ad = 


63 The fezond Beoke of Triganametrie, 
arches, is thus demonſicaced. Le: the (ine of the greater arch - 

be the right line 4 B. andthe fineo! the belies cock FC, Ley 
right line BC, Let the ſinc of the diftercnee 4 C, beethe righs 
line 4 C: the line of che Complement of the greater arch £ Dp, 
ler be the right line 4 D. And the line of the complement of the 
leſſer arch # C, be che right ine CB: B D being the Radines: 
They againe, becauſe the figure 4 B C D, is « quadcilatera/\ fi. 
guro inlecibed jn the Cuccle, and interſefted with diagonals, © 


Therefore if 1 multiply the fine of the greater arch A F, cthae 
is the right lize A FB, by the fine of the complement ofthe leſſes 
arch B C,chat is by the rivtit 11:22 CD : I ſhall bane aright angled 
figare made of the az ovals, " -ay to the two right angled fie 
gures made of the rye oppoſir das. ; 

Moreover,if ] muſtiply the (ine of the leſſer arch BC to wit,the 
right line B C,by te fine of the Complement of ri c prearer arch 
A 8; co ric, by» the right line 4 Dwannd it } take this pro» 
du& efrherwo oppoſite fides B C, and 4 © from the right ans 
gled © ore made ofthe diagonall A B and CD. 

Thee ſhall remaine- hs right a0g/ed figure, mide of he rye 
eppofice Gdes A C, and B D: which right angled figure, if I 
dinide by the knowna fideB D, the Onorient (ſhall prodoce the 
fide vnknowne A C, being the Rm of ana 
vnequall arches ginen AB, and B C, hich was alſo to bee de- 


Fxamyle of beth Members. he 
Let the grearefaren 4 B, be — —. 20, deg | 
The lefler arch B C, be — —— 15, deg, 

The ſumme of theſe rwo arches (hal be zx, deg. © 

Their differenee — OF. deg. 


The (ines of the arches given, and of their Complernents ate; 
The fine ofthe arch A Big =— — 34:0241 
The ſine ofthe Complement A D, — 9396926 
The finc ofthe arch B C, is —— 25 $8190 
The fine of the Complement C D, — 9659158 
Then Jer chem be mulciplyed alcernatly,che fine ofthe arch A B, 
by the ſine of the Complement of theareh BC ; to wit,by C D. 
Andthe (ine ofthe arch B C,by the fine of the complement of the 
arch AB, chatisby AD: And 
The greater product ſhall be 3303660 | 3850858 
The lefſer produit ſhall be . 2432102 | 9905740 
The ſam divided by the Radins, 573576 3|rhe ſine ofthe ſam 354 
The differ. divided by the Radixe,8y1 y57/the line ofthe diff. 5.d: 
The ninth ar res ORF 
33 The five: of two anequal Areber being given together with t 
Joes fate rye ge fond the fneof the Co 18 of the 
ta19f,or the fine of the Complenuen of the bFerenee ef theſe ks 
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+ | & Fooke of Trigewemedria. 

>. The Rule. Multiply the fix of the ewe Arch by the ine of the 6 
| thier arch. And alſo the fine _ C 8 of the one arch, by 

the- fine of the Complement of the other arch, this bring dove : if you 

take the leſſer Produtt from the greater and divide the Remainderby 

the Reading, you ſhall bane the fone of the Complement of the ſuneme of 
the two ginen archer. B ut if you adde the two Produtts _—_— and 
divide that total by the +/ aq ſhall bawe the fine of the Convylee 
went of the difference of the two ginen arches. 

The reaſon of the rule. And this Rulc bach two Members, The 
firſt is thus demenſirated, Let che fine ofthe greater arch, be the 
right line A B, or D E equall cuereuoto; the fine of the comple- 
ment, the right linc B E; the (ine of the lefler areh,che right line 
B C, the finc ofthe complement, the right line C D, the fine of 
the ſarame, the righc line A C. the fine of the complement of the 
ſurnme, the right 11ne C E. the Radies, the right line B D. Them 
becauſe the figure B C ED, is aquadrilacerall figure inſcri- 
bed in a Circle, and interſected with diagonals : Therefore 
if I maultiply che fine of the complement ofthe arch A B. co wit, 
the right line B E, by the fine of the complement ofthe arch 


dig moon cngal og 
oppoe fide, by he 5 4- Of the firſt, T age th 
fine of che arch es pov > > ne of ths 
UIcA Rn” 
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.from che right angled figure ofthe diagonals, 


right angled 6 . 
theRemainder (hall be the angled figure, made of the two ©- 
ther oppoſite ſides BD, CE. whiek i 


aneled Ggnre if I 
dinide by the knoyne fide, to wit, by the 1B D. + p——_ 
tient ſhall prodace the ynknowne (ide CE, the (ine of the com- 
plement of rac ſamme of che 2,giuen arches A B, and B C, which 
was to be demonfirated. 

The latter member is thas demon(iraced. Againe let the (ine of 
the greater arch, be the right line A B, or K D :the fine of the 
complernenc,the right line BE, the line ofthe lefſer arch B C,the 
line of che complement C D, the fige of the differeree A C, the 
line of the complement ofthe difference C E : the Redivvs B D. 


I 
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Then becauſe the figure CBED. Is a ilaterall figure, inſori- 
bed ina cirele, and imerſe&ted with diagenall lines, fore if 
I malriply cnery of the ewo ee ſides,co wir, theſineB C, by 
the fine DE, andthe (ine ofthe complement B E, byche fine of 


the complemene C D, mp together, I ſhall 
kane the right angled figure, raade ofthe dia CE,and BD, 
which if 1 divide nee ti com the Radins BD; 
the quotient ſhall produce the ynknoynec fide C E, the fine of the 
complement ofthe difference of the 2.ginen arenes AB,cudBC : 
to - Fn fine ofthe complement of che arch A C, whichalſo | 


p The ſecond Booke of Trigonometria, 
Example of beth Aembers. 


Againe, letthe greater Arch A B, be — 20. degy 
Theleſſerarch B C, be ——- 15 deg. 


The ſumrr'e or totall, is w— 35 deg. 

The difference, is — ——— 5 deg. 

The fine: of the 9iucn archeg,and their Complements as before, 

The fino, A B, 3420201, The fine AD, or B ©, 9396936 

The fine BC, 2388190. The fineC D, 9659258 

Let, A B, be maultiplied by B C,and B E by C D, andthe pro» 

duds ſubrrafted from, and added one to another, And dinided by 
the Rad's:. 

The greater Prodn& ſhall be — — — £c076733] 26409083 

The lefler Product ſhall be — —— 


885213] 0026190 
The difference dinided by the Radins, is $191520. being the 
ſine of the Complement, of the ſamme. 

And the ſumme diuiJed by che Radixs, is 9961946- being 
the fine of the Complemeur, of the difference, 

39 Theſe nine Problems are as it were Inſtruments by whoſe belga © 
all the reft of the Sines ars drawne ont of the tatal | ne. 
The moft commudiont ordar of finding of them is thus ; Firſt, revs & 
be fonud ont the ſubronſe1 of the Arch,of 60-deg.zo d.10,d,2,1.1.4. | 
20-MIN. 16.11-2.0 1:82. 20.[CC.1 of. 2. 1. by the 5 6, & 7.Problemn, © 
Likewiſe the ſubtcrſ of the Complement of theſe Arches, by the 
firſt Problemy,. 

For this Inquiftion ir the neff exalt of all other : that you may 
rightly call theſe Subtenſes, principles of the Cancn of Triangles, 
T hen ont of the halfe of theſes ſubtenjer, that 11,0ut of the Simer of the 
arches, of 30.d.15.d.5.d* 1. deg. 30. m,1om. 5. 1. min 30 {10+ 4 
5- f.1.(ee.rogether with the fines of the Coneplenee nref theſe Arches 


you ſpall raſily find owt ll the Sines,by the ſecond, $.and g. Problem. 
B the ſecond Problems, by finding out the fine of 2. deg alſe of 2. rein, 
and of 2 (cc. or 26. (ea. By the $. and g. by continually adding to thi 
fines bitherts found, the fine of 1.deg ov of 1.min,or of 10.ſcc. or alſe 
ef t. ſecond: a; you would bane the T able briefe, or more ample." 

JN. found out the ſubtenſes aforeſaid, of $0. 30. 2 5, &e- after the 


mariner, as I hane ſer downe inthe parts ofthe Radies, of 


$2000200000090000000000000+ And (6 
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| The Arches, | The Subtenſes, 7 bi 
Od 00.M-00 .{.] 100000 | 06000 j; 0060 | £000 | 00000 
0 22. 09] _$1763| v0go2 | ogogt | $2469 | 77977 
Io» OO 00, 17431 | 14854 ' 95316 | 34711 | 61285 
2.2, 0; 3480 | g2128} 74567 | 03563 | 8379 
i, 00 O©0, T1745 | 30709 | 96747 | $6993 97369 
9;  -' 77559 1, 68723 | £6874 | 86923 
lo oo 290 ) 88819 | 6ref83 07015 25490] 
© EIGS... OO A | 17764 091236 $4919 | 27486 
I 00| 29 | o38L 3 07640 17437 29548 
—_— os | C27 | OY | £2098 3 202 
0 4 2481 3 | 68106 | 20557 04030 
Gs er. 0 | $5962 | 73622 | 132373 ! 56399 
[he baife of the T be half of the Subtenſes 

Aron. 5 IDA ; 
30 d.oo+ m.0o. | 5000 | ©9000 | ©0000 | 00000 co09e 
Is oo 00 | 25881 | 99451 (023520 | 74234 | $8988 
5- © oo| B715 | 5742747658 | 17355 | $0642 
4 ©0 1745 | 24064. 37283 | 51:81 | 94189 
38 —| B872 | 65354 98373 } 93496 | 450g 
10 — 290 ; $8779, $4361 | 93442 , 43461 
M— 145 44405 | 30541 | $3507 | 62745 
nz 029 \ ob888z | 04163 | 42479 | 63743 
> 1 014 | $4441 |o33:0 | 07367 | 14774 
10 4 | $4313 ' 680g | g6rg8 | g541J 
5 a 42406 | 53053 | 10398 1 g20rg 
< | o | 48481 '35811 } 07636 | 78199 
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40 Inthis Theerew is anexerllent Compendiom of the fines. 
T he difference of the Snes of rwo archer equally diflant #n beth fde1, 


The dec 


diftant from 60 d. M N, that is equal 
the poige M. And let the right TI 


144, & equall to the ſing of the diſtances, 
ation. Let CN , and © N,, be the tws arches equally 

diflant en both fides from 
K ,andÞ L , bethe fines of 


The ſecond Booke of Triganymetria, 
B_ Cc 


thoſe arches, being perpendico'ers apon the right line A N,by the 
3. eonſett of tae 7. bereof. And theceupon paralel! oneto ang. 
ther by the 38. ofthe firſt. : 
Moreover , ler the cighe line P T , be drawn perpendicu'er np- 
en the tight line C K, paralellto the right line K L , by the 38, of 
the ficſt. This cight line T P, catteth from rac rig line CK, an. 
acker line T K, equall unto PL, by the 29 of che firlt. And l:averh 
cc right line T C, for the difference of the fines CK, andPL,, 

Laſtly , the fines of the diflanee, of either ofthem from 60. deg. Þ 
Let be che right live C D, or D P. I ſay, that the right line TC,is 
equall ro the right line C D,or DP. 

The Dezvenflratien. For bucauſe in the Triavgle G CP, that 
the perpendienler G D, doth bife& the bzſe C by che 12. here. 
of, and by the Pro : Therefore the fides G C, and GG P, are equall 
by the 2 3. ofthe firſt, And the angles CGD andD TÞ arc allo 
equall by the ſame; and laſtly, the angles GCPand GPC, are 
lik-wiſe equall, by the 26. of the firſt. But th: angle CD, i; 30, 
deg. for that ic is equallrotyc angle BAM , byhe 38.of the firf, 

Therefore the angle C G P, is 60. deg. for that it 13 doublets 
theangle C G D. 
But becanſe the angle CGP, is 50. deg- therefore the other tws 
anglsGCP,andGPC, addedrogether, are 120 deg. bythe 
49- of ths firſt. 


Buc theſe ether two ace demonfirated to be equal! , therefore 


aUrety of them is 60. deg. 
. Andtheapgie CP G , iyalſo ſo many degrees , —_— 
| Ciangie 


The ſecond Booke of Trigonamate1a, ”s 
triargle C G P,isequiangled. But becauſe thetriangſe TGP is 
cquiangled, therefore allo it is equilarerall by the 28. of the firft, 

Morcouer, becauſe the triangle C G P, is equilateral, therefore 
the perpendiculer Þ T, byſeRcrh the baſe CG, by the 23,0 the firſt, 

Then the ſides C Þ, and C SG, are equal), 

Therefore alſorheir biſegments CT, and C D, are equall,which 
was £5 be demen(trated. 

Conſeflarie. The lines of whatſecuer &o degrees, being given, 
you may find the hraes of the other, 30, degrees by addition or (ub- 
traction one ly. - 

The Ilnflration by Nombers. Lerthearches C N, be 70: deg. 
PN, yo, drg. CM, or Þ M, 16. deg, for ſo many degreesare the 
arches of 70. deg. ard $0 deg . diſtant from the areh of 60. deg en 
both 1d2s, And let hiſt the finesof 90,deg and 10,0. de g'uer:; And 
let the fine of 50. degrees be demancicd. 


From the (inc of 90. degrees C K, ——— 9296946 
Subtract the fine of 10. deg, CD, or CT, —— 1736482 


The remainder will be the ſine of 50: deg. T K, or PI, 7660444 


Then let the fine of 70, deg.and 504. be gigen, And letthe (ine 
of 10. degrees be demanded. 

From the fine of 70. deg, C K,——————— 9396926 

Snbcract the ſine of 50, deg, TK,orP L, 7660444 


The remainder wil! b: the fineof 10, d, T C,erCD, 1736482 
Laftly,ler che (ines of $0.Jeg, end 10,deg; be giuen. andletthe 
ſine of 75, deg. be eemanded. 

To-the ſine of 50. deg. Þ L, toe T K,——7660444 
Adde the fine of 10. deg, D P,orT C, 1736482 
The whole will be tho (ine of 70, deg, CK, wow — 9395926 
t. And thus foreof the waking of the tablet of right Since, The 
lat of verſed finer ave not wvrdfull, at aforeſard. 

42 The t4b(r1 of Tangentt and Seeauts, are thet wade ont of the 
labler of right fines t | 
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r As the fine ef the complemencto the fine of an arch : $9 isthe 
Radinito the Tangent, of chat are. | 
2 As theſinc of the complement to the Radixr : So 1s the Radin: Þ 
[0 the S204, of that arch. 
For by che 46. of the fielt, 

x AstAE,EB Seis AC,toCL. 

2 ASA E,toAB,SoisA C,coA L, As forexample. Let the 
Tavgent and Secant,of the arch B C,z2. deg. bz fought for : The 
fine of 30. deg. is 5000009- B E. 

: _ fine of the complement, 6 o. deg, is 866025 4- A E, Then 
ay. 

s As A E, 85603254 cwoBE, ©OOROOMT Sois A CG, I 0002000 
toCL, $773503- Therefore the 7 magens, of the arch, of 20. deg. 
is $773503- 112-2 

2 As AE. $6603254- 1s ts AB, I £000000» So is AC. 
10000000, to A L, 11547005, Therefore the Secaut ofthe arch 
of JO» deg. 1 II 5$4700J- 

43 The briefe Rulerof the Tangents avd Secants, are excelent 

in theſe three Theorem: following. | 


The firff Theorem. The difference of the Tangents, of any wo 
archer, mking @ Quadrant, are dewble to the Tangent, of the diffe - 
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The Daclaration. Let the two arches making a Quadrant be 
CD, and B D, whoſe Tangents are CG,andBP. 

LetBS be anarch made equallto(; D, whereupon SD will 
be the arch of the difference, of the two given arches C D,orBS, 
andB D. Alſo ler the Tangent B T, bee equall co the Tangenc 
CG ; whereupon the right line T P, will be the difference of the 
Tangents given CG,orB T, and BP. Laſtly, letthe arches B L 
and BO, (whoſe Tangenesare B K,and B M,) be made equell co 
the arch S D ; I Gy, that the right line T P, being the diference of 
the two givea Tangents, C G and BP, is double to the right line 
BK, being the Tangent of the difference ofthe two given arches : 
Or, which is all one, I ay that the righu line T P, is equallto rhe 
right line M K, 

The Demonſtration. For if you take equallthings from equali, 
the remainder (hall be equall. Bat the right lines KP,andM T, 
acre equall. Therefore if you take the right line KT, from both ef - 
them, the righr liges T P, and M K remaining, ſhall be equall. 

The aſſumpuion is proved. For thoſe things that are cquall te 
one andthe ſame things, are alſo «quall oneto anorher. | 

Bat the Sight lines K Þ, and M T, are <quall co the ſarne right 
line K A. Therefore chey are equall one toanccher, | 

Againe, the aſſumption is proved. And firlt, chag the right line 
LF, 4 hell tothe Og ae A, Jo chprpaeeets "0 

: oe 3 : "63 19 2115 
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Becanſe the angles K A P, and K P A, inthetriangle AXP, 
are equall. Therefore alio cheir oppoſice (des, that 18 the fide 
K A,xnd X Þ, are equall by the 5.0t the firlt. And that the angles 
K APand K P A, are <quall one to another, thus appearerh ; for 
that they arc <q12]] to one and the ſame angle D AC. For the 
angle K P A, 1: cqu2l|rothe angle D A C,by the 3B. of the firf, 
And the angle XK 4 P, is equall tothe ſame angle D A C,by con- 
ArvRtion. For the arch B £, is put to bee _ tothe arch 5 D, 
being the difference of the arches D ©, and # D. Thcretore the 
angle B A L,orB A K, is the difference betwixt the angles BAP 
and D AC. Secing therefore the angles K 4 P, and K'p A, are 
equal} ro che ſame angle D AC. Ir followeth neceſſarily that 
they ar alſo equall oneto another. 

Then that the right live MT, is equall to the right line K .X, 
or tocke right line 41 A, by the Propohrion, is thus proved, 

For that in the Triangle 4 MT, the angles MT Aand MAT, 
are equall, therefore aliothe fides oppolire unto then, that is ; the 
fides ACT and Af A, are equa'l by the 5. ofthe firſt, 

And that the angles Af 7' A, and M AT, are equall, thus ap- 
rg Beeaule the angle M T A, 15 equall to theangie T MC, 

y the 38. ofthe 1. Andikeanrgle 7 AC, iseqna/l tothe angle 
T A AM, by the Prepoſition, fer che arches © S, and £ ©, are put 
ts be equall. The (amereaſon is, if the difference B L be greater 
then balte the complement B S, onely the letters L and 5, and al- 
ſo K and T, are pit ons for another, 

Generally therefore, the Difference of the Taxgents of two 
arches making a Quadrant, is douole to the Tang-nt,ot the diff-- 
rence of thoſe arches which was to be demonflrated, | 

Conſeft rice, Theretore the Tawzents Of two arches, being gi- 
ven, making a quadrant, the Tangent allo of the difference of 
thole two arches, 15 allo given. 

And contrari'y, the Tangenc of the difference of theſe two ar- 
ches bcing eiven, together with the Tangent of the one argh ; the 
Tangent ofthe other arch, 13 allo given, 

The Agpendix. , 

This Theerow rmay alſo be chus proponnded. The double Tan- 
gent of an arch, withche Tangenc of halfe the complement, 15 @- 
quailco the Tangent of che arch, compoſes of the arch given, and 
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halfe the eomplement thereof. 

For if the arch B L, bee pur ſor the arch given, the donble Ta 
geue thereof ſhall be T P, by the demonſtration before gc ng, Arg 
the complement of the arch B L, ſhall bee che arch C, whoſe 
halfe is che arch LD,or D C, whoſe 7 angent is the right lineG © 
erBT. BucTP, addedto BT, makethB P, being the Tangent ©, 
theareh BD, compoſed of the giunen arch B L, and balſe the com - 
plement L D, Therefore &e. 

44 The ſecond Theorem. The Tangent #f the differmner bf two 
archer, making 4 Quadrast, with the Tangert of the leſſer arth wi. 
heth the Secanc of the dbfference, 

As the T agent of the difference B L, or B ©, that is the riphc 
line BK, or M, with the Tazgenr of the lefſet arch D Cor BS 
that is with the right line B T, maketh che righe line M 1 - which 
is equall to the right line A K, being the Seca, of the difference 
B L,by the demonſiraton of the hizf{ Theorem. | 

ConfeRarie. Therefore the Tangem of the difference of two 
arches, making a quadrant, and the 7evgew: of the lefſer arch be- 
ing given, (be Secan; of the difference is allo given- And coritra- 

ily, &e. 
The Appendix, 

This Theorem ray be alſo thus proponaded. The Tangenc of 
au arch with the Tangent of halfe the complement, it equall to the 
Sccant of that arch, For if you have the arch B L, orB ©, for the 
areh given, the Tangent of the arch ginen, ſhall bee B M, the T.av. 
gent of halſe che complement, ſhell be BT, which two faSgen;; 
edded cogerher,make the right line M T, Bur the right line M T, 
is equal} co the right line A K, by the demonſtration ef the fir 
Theorem which right line AK : is the Sreanr of the arch given BI 
by the propo 2 Therefore, &c. F 

45 The 3. Theorem. 7he Tangent, of the difference #f two ay. 
ther, making 4 quadrant with the Iicam of theiy Sference, i; equall 
ts the rawgent, of the gran ah. 

Asthe cangent ofthe arch B L, being the difference of the _ 
acches B C, and D C,making a quadrant, with the Irene of (be 
ſame arch B L, that is (be right line BK, with che right line 
AK, is equallto the tight line B Þ, by the demontiration ofthe 
Theorems 
a .6 trio. 
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Confeftarie. Therefore the Target, of the differene: of two 
arches, making « quadrant being given, with the Secant of their 
difference, the Tangent of the greater archis allo given: And con- 
cratiliy, &c- 


$ þ 


The «eAppenats. 

This Theorem, may alſo bee thus propoanded. The Tangent 
of an Arch, with the Secant thereof, is equall to the Tangent of an 
arch compeſed of the arch given, and balfe the Complement ? 

For if you haye the arch B L, for che areh given, B K (hall bes 
the 7 avgen?, and A K the Secant of the arch given, 

But the right lines AK,and K P, ace equall by the Demonſice- 
tion of the firf{ Theorems ; Thecetore the Tangent of the arch gi- 
ven BL, thatische righclineB K, wich the Fecant of tho ſame 
arch, that is, A K is equall co the right line B Þ, which is the 7 an- 
g= ofthearch B D, being compoled of che given arch, B L and 

D, being half che Complemcor. 


46 [nthe Table following, you have Example: of the three yre+ 
f1dem) Theorew. 


—— 


34377456738 
12909 


34377463329 


17188731914 
$$18$ 


——17188726096 


$394363048 
ey 


_—_—_— 


—— 


$594331413 
4397175705 
23271 


— 


4197152435 
21468571317 


45542 


2143529675 
107426481 7 
93087 


g—— - _ — 


1074171750 
537085875 
1$6190 
536399635 
263449843 
3722 F09 
268077333 
134033666 
746053 
123392613 
66646306 
I 500458 


65145848 
33572924 


:——_— 


29502890 
14751445 


Tangof 30/ſer.ig1 454 | 


The Secans. tr 
34377453292 — © 


E ”* i By lube, 
17188734823 By addi- 


— —  — — — 
— , — 


3594363856 


M— 


TE , By ſober, 
4297187341 By addict, 


9 By fabtr. 
2143599488. By addi. 


48 EAT v% By ſnbtr. 
1074311379 By addi. 


EEEST— ow—_— 


— 


537175963 

3 By ſ\uber. 
2636 36032 By addi. 

z By ſobre. * 


60 By fubtr. 
69392359 By addi. 


bh ——_—_— 
EIS 


34973392 


_—_—_A_— 


17821479 


6778997 
LC 


IC 
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In which Table, firft the Ta of two arches, making « 
Quadrant being given ; to wir, of the arch of 89 deg. 5 9 min. and 
of the arch of x. min. The Tangent of cheir Difterenee, being 8g 
deg. 58 min. is found out. Moreover, by this Tangent, and the 
Tangeme of the Coraplement of the arch being 2 mip. the Tan= 
gent of the difference being 89 deg-56 min. is found. And fo for- 
ward, anti)! the Complement under-written, could not be taken 
out of the arch given any more, whiek was done unto the areh of 
2p deg. 44 min. whole complement is 68 deg. 16 Min. which can. 
not be taken fromthe arch 21 deg. 44 min. So hen I ſay, chacall 
the Tawgents are found out by the fir} Theorems. Then all the 
Secanes of the ſame arches, except the firſt are found our, by con. 
tivualladding of the Tangent of the Difference.to the Tangent of 
the leſſer areh by the ſecond Theorem : or by ſubtracting the Tan- 
gent of the Difference from the Tangent of the greater areh, by 
the third Theorew. And the firft Secant is found, by addingrthe 
Tangent of . the Comp'ement, te wit; 30 ſee- t9the Tangent of 
the given atch, being $89 deg. 1.min. by che (econd 7 heorens. 


But if, beyond this eomtinuation of Examples, viz. by the Tan- 
gent of the arch giuen, being 31 . dey, 44+ 110: and ot hate the 
complement thereof being 24. deg; $«min. the tamzent of the arch 
compoſed of the giuen arch 21. deg, 44-Min. and halfe the Com. 
plement being 24,dcg. 8 min'ro wit,the arch of 5 5.deg-52-mine. 
be demanded : The appendix of rhe firfi Theorem 1810 be vied. 


And if by the fametangents of the archof z1.deg- 44. min,and 
of halfe the Complement 34: deg. 8-min.rhe Secant vt tle arcs of 
21. deg 44.Min. were demanded : You mult ule the appendix of 
the (ccond Theorem. 


Laftly, if by the Tangent and Secant of the arch of 21. deg, 4; 
min. the tangent of the arch compoſed of the arch ginen, ing 
21 deg.44. min and ;. the complement being 3 4- deg. 8. mim co 
wit, Ofthe arch 55. deg. 52.min.were demanded :Thep you mul 
worke by the Appendix of the third Theorem: 


47 4o4 that nanch of the making of the Table : The provfe of 


% 
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the Tables now made, may be done divert wayes: vit. Emthey &y 
the Rults and yreceyts hitherto ſet downe for the mating of the Ta. 
bler, or by the firſt, ſecond, and third Differences of the Sines, Tas. 
fone, and Sreants. 


48 And by what mane: this groefe way be mide + It itobe 
wnderfioed, that howbeit ſome Number in the cud, may ſermt 1 bee 
4 falſe N amber, yet it i1 nat a falſe Number, As if you cxamine 
the T6#ge»r's following by the 43 hereof, afrer chig manuer, 


77 deg-49 min. the Tangent, 45045072 
I3 dcg- 31 mill, the Tanger, 2319999 


————— 


; 43825073 
64 deg+ 95 Min. the Tangent, 21412536 


45045073, 
Buc if you pat the Tangent 2219998. for the Tangent = 9999. 
this ſhall be leflec then tbe true Tangent, and the laſt Tanger 
21412537 hall eome for che greacer the truth. Therefore for 
ſuen (mall difference, which Þy no racanes can be ayeyded , the 
Table is net to be accompred erronious. 


49 In the other Fignrer, sxcept the Laff, if any Error be, It 
wa) c4bly bre found ont by the firſt, ſecond, and third Differenent. 
Ar advyencare in the tab's, 1&t the Tangent of 77 deg. 26 Min. be 
taken, which is 44494381. and let ic br ſuſpected rhac chere is 
ſome errourrherein. Ser dewne in order ſome of the Ta 
wich their Differences, ficft, ſecond, and third , after this rad» 
ner. 


Tangent 


The ſ:eand Bidke of Trighnomitvis. 


Tangents. | difter.x | diff. 2.| diff. 3. to 

03. 31 450450 72 77 29 
13+ 33 449332 21 (| 61851 | 77 as 
33. 33 449215 32 | 61689 | 162 77 27 
I2- 34| * 44%6c00 04\, 61538 | 1611 77 26 
Hl. 35 447986 36 | 61368 160|1 77 25 
— 36 447374 28 | 61208 | 160[0 — 24 
37 ] 446763 79 | 61049 | 1591 — 23 

38 446154 89 | 6olgo | 15910 — 22 

39 445547 $6 | 60733 | 157|3 — 2x 

40 444941 Br | 60375 158 | 0—1 — 20 

41 444337 62 5 60419 | 1562 — 19 

<2 443734 99 yo | 156[o m—_ 

43 443133 93 | Go107 | 156 (o — 17 


And you ſhall partly perecive eyther by the firſt, or eertainly 
by the ſecond gitterences, that the Number 4494381. inthe third 
Place, from the right hand is falſe ; becauſe in the ſecond diffe- 
rences afcer 1 57. tollowerh 258, which cannot be bat falſe ; there- 
fore put 158. for 358. and (nbtratt that 158. from the firfl diffe- 
rence next afore-going, being 6057 3. the remainder hall bee in 
the firſt differenees 60573. for the ſumme next following : which 
again if you ſubcraGt from the Tangent aforegoing 445547 46. the 
Remainder ſhall be 44494: 81. for the Tangent defired : And o 
the Error thall be amended, and the Numbers Rand thus, follow- 
ing one after another. 


—39-m1 44554756 | 60733 | 157 
40 — 4449418! 6oF7s 158 | o — L 
$1— 444337625 Goqgig} 156 " 
rom 443731499 60263 156 O 
43— 44313392 | Golop| 156] © 


Fo Sewe men have ordered 
this whieh you ſee ferrvit bro 
Taugemts,and Secants, of the arche: lefſe thru a halfe 
placed in the left Sde : But the Sines, 
then haife 8 By44r av), ars plaxed in t 


their Table: in anrther forme. Zoe 
me wwft convenient ; Wherein the Sines 
Suadr ant ,ars 
Tanrgents, and Secans, more 


be right fide, te the end that 


whe- 


a: > 
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whether the queBion br of an 47th mare or lefſs then «Semi. quadrant, 
you 104) proſemtly over again it find the complement thereof. Aad the 

Sine, Taugents and Secams, of the arches luſſe thew 4 Sewi-quadrant, 
together with their archer downwards. Buy the Siner,T angent i,and 
$rrants, of the arches greater thew 4 Semi. quadrant, together with 

therr are hes det increaſe aſcrnting wywards by every einute, exceyt 

is the firſt degree and in the Complement thereof, where I have alſo 

v/ed one, two, wr ten ſeconds, becauſe ethirwiſe the Calculation there 

in ſeconds, could uot haus brewe without errer, In fead of the diſſe. 
renees, F have put the propertioxall pert either of Minnter or of 
t99hs of ſerrudr, for the more caſe in making the Tabley, I have 
alſe added the increaſe, wherein the ynrquall projertionall parts, doe 
increa/(t either by every one, of by every rennme ſecond: for the £744 
ter preciſeneſſe; 

I have taken divers Radufſſer for neteſſity, to wit, of 5.7, 8. 9+ 10- 

II. #7 12. fignrts; Which variety the chilful! Arithmetician will 
eaſily reconvile, by wfing the Radins for the works of ſuch magnitude 
41 every Number ſet downe in the table, may anſwer thereuats. Which 
that it may profently approve, l have ever 'y where diffinguiſted with 
a point put betwixt the Siner, Tangents and Seaants, made for the 
Radins 160000 from the reſt greater then that Yadin ; Nay where 
the Radius is more then 1 0+ pgares,! have pur two pernts betwixt, 
whireby the Siner, T angents Aud Secauts of the Radins of 1 o fignres, 
ma) by amark be diſcovered aud krowne from the greater Stees,T an- 
gents aud Seeamts : Where no Number i; after the paint, there the 
Radius 14 only of five Ciphers 100000, 41 1m all Tangemts and Se- 

cants, of the laft five degrees, 

51 The wſcofthit T able generally is thus : That you may reddily 
find out the Seng , Tangeet, and Secant of any arch or angle g19en,net 
exceeding 99 degr. together with the Smue , Tangent, and Secant of 
the Complennent : or rautrarily by the ſame Tables, the arch of any 
ſone, tangent, or ſecant _ , And ſe in the working of triangles, you 
may proceed withent delay. As if you would have the Sine, Tan- 
gent and Seeant, of the arch or angle of go. deg. or ot the comple- 
men thereof : All theſe will be gives you, in tne cables aceprding 
© the Radius, 10000000- h 


Of 


2s The ſerand Booke of Trigonometris, 
Of the arth of 20 arg. OF 1s Complement. 
The Sinc 1+—- 5000000, The Sine is — 864015 4. 
The Tangent 13, 5773503- The Tangent is, 17 320507, 
The Secant is —1 1547055 Taz $:cant 14 2600606050- 
Com:yarily : It 5773503. beea Tangent given, and ic Hee de- 
maunded what arch or angie anſvererh thereunto, The table will 
ſhery, that the arch or avgle anſwering to that rangent, Is 30. degs 
Aucd likewiſe in the other fide of the table ic will hew you, that 
the acch or angleof 60. deg. is the gomplement thereot, 


5> But if per adventare Sceands, br adio)ned tothe A ſinvter and 


that you aut v/c thew in the works, then proceed a1the exampley 
folowing ſhaZ teach you. 


The firf example.lf the fintof 12.deg 6 min. 23. ſec,he to bee 
fonrd, Take io the b-ginniog of the tabics rhe line of x2. deg, 
6. min, whichis 2096186. Then gather by the proportionall pate 
how much the remainder 23. (ec willrequure : 1n {aying, 


Io. lec, gines 474+ parts, what ſhall 23» fec- 


—the ſs: is 1090, parts. 


Laſlly, to the former g1''en line, —= — 2096126. 
Add: i he proportional! part now fonnd, —— — 1090+ 


ae - - — _ —- 


And you (bal! hate the fine required, — 2097 276» 


The ſeroud ex 1=p/e, Tithe tamgent of the arch of $3, deg. cx, 
min. 34+ icc. bs dematinded : Firft rake ove ef the rablesihe ran. 
genr ot 83, dog. 51. tec. which tangent according © the Radios 
100000 is 4981 573- Then you (hall find the proportional! parr, 
for 44 1Cc. alter this manner: 


10-ſex- 


The ſerond Booke Trigehometria. ——_ 35 


to ſat. ———— 12055 A | This adde continually firſt to 4 
the increaſe - 00059 then co Z ; thirdly re C,& you thal 
10. ſee, —— 12124 B | have 4 BC, for 36.ſee. then if you 
to. fee. _—— 12183 C | multiply D by 4, and cat off the laft 
19. ſcg, <— zzz4: D |cipher, you ſhall have 4897 for the 
4: fee. — — 4397 _- other 4 ſec. Naw adde 4 B C Eco- 
14. ſee. ni G—_—_ | gether, and you ſhall find F, 


Adde the Tangent of 88, deg. x1. min. 4991 573. 


OC E——— WM — ___— — 


The cotall, is the Tangent required, goa $42, 


The third Example. 1f he Tangent of 89 deg. 39-m. 24 (ce. 

were tobe found. You muſt thus proceed : 
The tangent of 8g d. 39-m. 20-4 is 16634058, A 
r. ſee. 18 ——— 13425 B 


| This adde 


The increaſe 15 ——— 00022 leontigually ro 
1.fec. is —— 13447 C. BC, and D, 
13469 Dichat yon may * 


1. ſec, 1s 
t+« fee. is ——— 23491 Eſtind CD,& 8. 
—— Lafiy, col. 

(let AB CD E, mtg one ſamme. 


And yon fhall have the Tan- ? 
gent LAT wn © 166878g0- 


— —— 


Or more briefly , maltiply the propertionall pert of 1, ſecond by 4. 
«nd the increaſe by [/» any vnities atare inthe pogreſion of 4+ 
places, that 51 by 5.(for ſuch 11the progreſſion of 4 plavet, 0. 1. 2+ 3+ 
which progreffiew ars 6 wnittt) and you ſhall have the ſaws T an- 


gent after this manney. 


w—— 96634058 A. 
1. ſee. Is — 23425, which maltiply 
by 4-15 — $3700 B, 
The increaſe 00022 Which multiply 
\by 6. maketh — 00132 C, Addr ABC, 


together, and you ſball have — 165878g0- for the Tangent de- 


The Tangent i5 


ired, acarrding ts the Redinn, 100908+ - 
| TE Rake 
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5y But if Contrarily any fine, tangent or ſeeant were given, whoſy 
arch you wowld alſe find in ſecouds previſely. So proered a1 the t... 
amples following will trarh jou, 

The firff exemple, If 2097276 were given for a line, the Ra. 
dius bcing 10000000, And it were demanded what arch were 
anſwerable thereumo ? 

Firft,. ſceke 0'1t inthe tables, che next lefier ſine, and (ubrraR 
that from the fine given. and note the arch agrecable thereunto : 
Then eut of the Retaainder you ſhali colleR rhe ſecogds after this 
manner. - 

The line given is — 2097376. 
Tas leſſer ne next mato it, is 20961 $6. #fthe arch 13d. 6.ſce, 


4 SE 
3 
- 


Which ſobtrafted, the Remainderis — 1090 

10. (ce. in the table is anſwcrable to — 474 

Now if 474 giue 1c. (ec. what ſhall — 1og0 give? 
I0900 


474 (2 


Therefore the arch ſolight for, is — 948 anfwer 23, almoſt 


On —— 


12. deg. 6. nin, 33. ſer. almoſt I 430+ 
474 (3 almoſt 
1425 
The ſrrond ox ample. 

If gon>T49, according t©@ the Radins togo00. be given. And 
the arch anſwering cthore!!Nto were demaunded : Firfi againe hnd 
in the cavlcs rhe next lefſer rangent.and che arch anſwering thece- 
nato. Thes ſubtract rhar leſſer tangent, from the tangem given, 
and our of the Remainder you ſha1l gather the leconds aſcer this 


The tangent given, is $022%39- 

The ce next 498: 573. ofthe arch of 38, &. 51m. 
The Remainder -—— 41:66- 

Saber —& —— 12055 the parts for 10. ſec. 


mr rents Om 


The Reminder it — 29201. From wheaee 


TOs ſes- 
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x0 ſee. gives 12069 — 29101, 

The inercale 00059 — 12124+ 10 ſeconds. 

16ſec. — 12124 — 17077. remaineth :- from whence 


e 10 ſeg. — 12183 — 1 2183.the parts of To fee. ſubtraCted, 
© 10 {eggr— 123242 — 4894 remaineth x 

; 1.{e& — 1224 — 1224, the parts for or. ſeconds; , 
Is HSE® eel 


| Now 1224 — 4896. is in 4894, almoſt 4- times 2 for foure 

times x 224+ maketh 4896 : Theretore the arch anſwcrable to the 
* Tangent given, is 88 deg. 5r min. 34 fec. 
| T he third Example- 

Let the Tangent 16687890. be given, according to the Radi- 
* 100000 And let it bee demanded yyhat arch is anſwerable 
thereunto + You ſha'l proceed in this order. 

The tangenc giuey, is 16687890 
. The next lefler tavgent 166 34058. of the areh $9. d. 39.m-20«!. 


; Which ſubtraRted refietts 53832 
The parts of 1. ſecis — 13425 As 
The increaſe is 00088, this addeto A,B, and C. 


l 3447- B. 
13469 C. | | 
w mu D. Now addc A,B, C, & D. 
h The tota'] amounts to —- 53832 for 4 ſee, Therefore the areh 
wig anſwering to the Tangent giuen, is 8g deg. 39+ min. $4- {econdr. 


54 By this Table, after this manner, you foall be able, without any 
errour mm the deflirins of Triangles, to werke _—_— Aud inthe 

A firſs and loft degree eſpeciaby, wore certainly then by Rheticus b& 
great Tablet : But in al other degrees, Rhxticus b& Table: are bet- 
ter; For by that you ſhall works mers ſpeedrly,aud net oncly 19 ſerends, 
but alſe thereby you may gather the thirds awd ſeurtht enaBly, There: 
fore if you be wiſe and of abiltia, be ner withewe vhat Table: 


a © The end of the ſecond Booke; 
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THE THIRD BOOKE 


* Ithirto, I kama treated of the principles of Trige- 
romeiria, and of the neceſſary tables of Sines, 
Taxger!s and Sac:imts, (or the exerciſe thereef. 
15 Now followeth that Trigenewetrio it ſelfs or the 
HS) wedſuring of Triangles, ar well plaine ar Spheri- 

E102 call, [nthe explaining of both which brcanſe the) 

1292 are reſo/ucd oncly by the Rule of goporiiang,as 51 

aforeſaid; Firſt. Iwill et dawne cer/ains Axigmes, whereby may bee 
©aderflord what proprrtiont are in Triangles or parts of Triangles : 
Whih Axinmns, therefore I will ex{tbe Axiomes of propertions, 
Thea } wil ſhew how t ſe Axt511's are to bee ſed, or how by belpe 
- Bo fow of thoſe Axio nes, exery dimwd in an; Triangle propemuded 

1 wheat ſo:uer thres 15119871 giuen, 2147 qeick'y be forun! 1t. 

The Axi5n:; of propertions is plains Triangles are chiefly fonre, 
_—_—_— enough fer enery reſolution of any of thers beſa7 the 
£o'dew fannditian of all Trigenoms:ris, which } bane exy'ained in 
che firft books the 45, Propoſition... 

The fieft Axiome. 


- 
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. 
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Ta a!l pliine vight an- 
£44 T'rianzles, exery fide \ 
9-7 b: put for the Radi- 
wt, agreeabls ta the do- 
#7 ine of Triangles: For 
if you put the fide / whtens 
ding the pight angle for 
R 6drws, the Rader incls- 
ding the right augle, are 
fignerof the acute angles A. — — -—- 
*ppefite onto the ms, 


OF TRIGONOMETRI1Ag. 
: By B.P. we 
Of the dimenſion of Plaine Triangles 
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If yow pit for Radins the 
ibm oF the fdes wncluding 
rhe right Angle, the leſſer of 
the Sdet inolmding the right 


anrle tg the Tangent and the 

| ſabe ing to the right 

0 s the Secant of the 
liffer acute Angie. A 


F © 
If you put the lefſer of the | 
the two fdes iqcluding the 4 
right angle for Radius : the 
. antes fide including the Wk | 


right angle is the Tangent, 


_ 
and the ſubtendent of the | 1% 
right angle us the Srcant of | 
the greater acute angle. i 


— — — 


f As in theplaine Triarg/e A B C. If yen pur the fide A B, ſub» 
ending the right angle for Radios, the lefler ſide BC, inelnding 
the right angle, 15 rhe fine of the |<f{er oppolite angle B A C, and 
the greater fide including the right anglc,is the fine of the greates 
oppokite acate angle ABC. 

Bat it you put A C,the greater ſide including the right angle 
for rae Radius, che lefſer 1de BC, including the right angle, is thee 
rangent of B A C, the leſſer acute avgle oppoſite, and the ſubten= 
cent A B, is the Secant of the ſame acute angle. 

Laſtly, if you put BC che leſſer of the fides, inclading the right 
angle for Radins,the greater fide AC, including the right angle is 
| the tangent of ABC, the greater acute angle oppoſite; and the 
| ſubtendent A _B, ische ſeeans of the ſame acnte angle, All being 

performed by the definitions of Sines, Tangents and Secanrs, ſet 

downe in the Second booke, 


bref oh The firft ConſeRtarie v 

T ” inright angled plains Triangles the angles brit fintn ues, 

the reaſon v4 the fide; S al/s pred. fo. whe. . 
One ſide bring given noegs three ang lis, every ſhone 
| T 2 | - 


2. The 7 hird Books of Trigonometr1is.. 
fides aye given by a threefold proportion, that it whether you fhall put 
rea or ——_ ib third far, Fo the Radius. F 

As in the right angled plaine triangle, propomnded AB C. The 
angle at A, being giuen, 30. deg. 20. min-and lo the angle ar B. 
59+ deg+ 40+ min. (For the one aente angle 15 the complement of 
the other, by the 52, ofthe firll, cherefore in plaine right angled 
triaugles,one of the acute angles being given, all che angles are 
oiven (1 ay the angle at A, to deg-20.mio. and at B, 59.deg. 40. 
min. being ginen ; The reaſon of their (des are giuen, cither 
Thus ——— A B, Radius —— -——- #000000 

B C, the fine of the acute angle BAC, gorcegs 

AC, the fine of the acute angleABC. $631019 


Or thus AC, the Radius ——- 'Toon0000 
B C, therangent of the acute avgle — 5851335 
A B, the ſecant of the ſame acute angle 115261 18 


Or Laſtly chus, B C, Radius —— — 10000000 

AC, the tangent of the acuce angle ABC, 170goris 

A ÞB, (ecart = 7 lame angle —— I1I9800$19 
That 1s : 

It is manifefted by the table of Triangles, what proporcion, 
(for exarnples {ake) the ſide A B, hath to B C,v'z. 

Either as A B, 10000000 I's B GG — 05050298 

Or as -- AB, x15386118$rto BC, — 5: 51335 

Orlafily, as A B,r1g8008 10, toB B, 10000000, And © of 


the reft. 

Therefore beſide: the angler being given after ehis manner, les 
the fide AB, be given 24 feet ; If it be d:manded how man 17 foot the 
fdeBC,u! f will /ap. 

Eitheras A B Radins 10000000, to B C, tae line 5950298, 

Sois A B, the fide 34 toot, toBC1z 37+ loot, 

Oras A B, che ſecant 11586118, is ro B Ctheiangent 58gr ogg, 

Ss is the lide A B, 24 foor, toB C,12. \{;porry+ foot, 

Or laſtly, 


As AB,the ſecant of the Compl. 1 $8008 10-t0 B C, Xs. 19000000; 
So is A B, the fide 24 foot, to B C,123;i3+5. foot. 
So if the ſamr fd: AB, be given 14 feor, and that it be demuy- 
dad how mary foot the Sdo 4 C, vu: J willſa, 


Eicheras A B,&«dir 19990009, ©» 4 C, the lige 8&3101g, 


The third yooke of Foigunimiris 


$0 is the fide A F, 24. footto A C, 260. LEES. foot. 

Or as A B, the ſecant 11586118. to X C,the Radius 1000 00609 
$0 is A 8, the fide 24. foottro AC, 10. 1771373. foot. | 
Or laſtly, as A F, the lecant of the complement 19806810. 

to 4 C, thetangent 170901 16. 
$018 AB, 24. fooito AC, 20.! 315344. foor. 


Likewiſe, if (the fide A C, bring vin 20.544736., foot ) it bee 
Page gb. Way "RP the (ids F E «? I wil ſay : 2 
Either as AC, the line 8671619, isroB C, (the fine goxo2g83 

$o is theſide A C, 20. 3793! toor to B C,r2.);7%55, foot ; 
Or as A C, the Radius 19co000s. toB C, the rangent 5851335 

So 18 AC, 20,7245*7., foo, toB C, x 2.59-242- loot. 

Or lallly, as A C, the tangent of the Complement, 17090116 
to B C, Radius, 1c000000. 
SoISAC, 20-333#97.. foot to B C, 12. 5;7/777.,, foot, 


'? 


Now the thilfull Arithmetician in the ſerians we of Trigenome- 
tria in bu calculation, will always: frame hw propertion /s, that hs 
way hans the Radin; in the firf pr ugh avoyd fo wrouble ſorge paines 
#f dinihown. 

The ſecond C #nſcRary. 
Tre der whatſorncy bring ginen to buth the acuts anglet ts gines 
4 deonble projeytion that 51 as you put the oug * the other #f the giuen 
fades for the Radinr, 


As in the plaine 
right angled triangle 
A B C, if therwo 
ſides A B,and BC, 
mot ingluding the 
righe angle be ginen 
the one 5. and the 0» 
ther 3; foot. And the 
two acute angles A, 
and B, arc f- A: — 


4&6, 1 will fy = 
7 Ye H'1 Eivker 


54. The third Boekeof Trigenemetria 
Eicher as A B, 5. foote, 

to B C, 3+ foote, So is \ 
A 8, Radius toocoo00- 
to the fine of the angla 
# AMA C, 600c000- to 
which ſine ia the lefr mar- 
2ent ofthe table aniwe- 
reth the avgleB AC, 36. 
d* $24M.13.1cc.and inthe 
righe wmargent is the (inc 
of the compli. AFC, being 
$3- deg. 7+ min.48.ſcc. 

Or as BC, 3. foote, to 
AF, x. toore, SO1sB C, 


Bi 
Rad: to A 8; 166566566 WY 
the ſecant of che angic 
A. B C, to which ſccant Pg. 4 
in the right margenc of OY 


the tables the angle of 53, | 
d.7. ra.48.ſec.anſwereth. And inthe leſt margenc, isthe augle of 
the complement, being 36- deg 52 min, 1 2. ſec. 

Likewiſe in the ſame right angled plaine triangle ABC If the 
1ws fide: A C, and BC comprehending the right angle be givin the 
eu# 4. and the other 3-four : And the acute angles A ard B bee de- 
mended . [ foal ſay 

Either as A C, 4. foote 19 B C, 3. foote. 

So is MC, Radius 10000000, to BC, 7500000, the tanoent 
of the angle BAC, To which cavgeor in the left margenc ofthe 
tables, the angle of 36. deg. 53-min. 13. ſee. for BAC, an« 
ſwereth. And io therighc margent iz the apgle of the coraple- 
ment being 5 3- deg. 7. min. 48. ec. 

Or as B ©C,z. foot, to A C, 4. foor. So is B C, Radius ro000000 
tw AC, 13333333- the tangent ofthe angle A B C. To which 
cangent, in che right margent ofthe Tables, theapgle ABC, gz, 
deg.” 7. min. 48. ſec. anſwereth : Andio the left margent is the 

le of the complement being 36; deg. g2. min. 12+ ſec. 

"Note that before the table: tangent: were ſound owt thetws 

Bat inclading the right angle brivg gives ; the acute angles ab 


_ —_—— 


A 


” 
' 
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third fas were thus found out. Firſt the fder A C,a44B C, incle. 

ding the _ angle, were ſqnared, and ont of the ſammy of thoſe 2. 

= R .. - # _- WAs — : Whith reote was the fide 

of ro : Put owe of t Eveli 

EG of the firff of Evclide, that is, by the 
Them having the ſine 

AB , yow were to ſay 

thas? j 


As the fide AB. 
the fide BC. SeitAB:; 
Radinitte B C. the fine 
of the angle BAC, which 
Ling rp. _2 fn , the angle Pe 
ABC. war krwwwe., A 
N ow wee hawene need of 
theſe circumſtances, 


The Second Axiome. 


© 


In all plaine hen > the fide are in propertion one ts avtthey 
a: the fines of the avg lex opyeſite to theſe ſides, 

For the fines are the one halfe of their ſubtemſes : But the 
ſides of every plaine Triangle are is jropertion one to another 
ar the ſubrenſer of the angles oppoſite to thaſe fider. There. 
fore alſo are the halfe of the ſubrenſes in the ſame proportion, 
For the ſame reaion, that 1s, of the whole roche whole, the ſame 
reaſon is of the halfe cothe halfe; As in the nineteenth Pro : 
of the ſecond booke I have maniteſled : And nature it ſelfe 
ſhewerh. 

But that the fider of enery plaine Siangle are in proger- 
tiew one ts another, as the ſubtenſe1 of the angles oppoſite thereunto 
hence appearerh ; Becauie a circle may be circumſcribed aboue 
euery plaine Triangle, the Center being found our to the three 
points of the three ang'es:which being done, the ſides then thena- 
ſelves of that plaine Triangle, are che fubrenſes of the angles 
oppoſite to theſe des, that Is, ofthe arches oppobre rothoſe 
anglcs, and-arc the double meaſures of - them, by the 53, of 
the firſt, 

| H4 Az 


ks 
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£ 


C 


Ag if the Circle, A B C, be circamſeribed about the triangle. 
A B C, theſide A B, is made the ſnbrenſe of the angle, A CB, 
that is of the arch AB,whick is oppofite to the ang'e A C R+ 

Thz (ide B C, is made the ſubtenſe of the angle, B A C. that 
is of thearch BC, which is oppolite to the angie B AC. And 
lafly, the fide A C, is made the ſubrence of the ansle ABC, thar 
1s of the arch AC, which is oppohre tothe angle ABC, 

Therefore the fide A B, is in proportion to the (ide B C. as the 
ſabtenſe of the angle A B C, to the ſubtence of the argleBAC, 
Ke. Which was 16 be demonſtrated. wks 

ou The firft Conſeftavic. 

T here fore the angle: bring given, the reaſon o f the fidet ts given ; 
and eonſequently - 

Ons fide bring groen beſfid#1 the angles, eviry af the other fides is 
ives, 

s As inthe plaine obliquangled triangle A BC, the angles be« 
ing given at A, 20 deg. 10min,” at C, 60deg.13 min. and atB, 
99 deg.27 min. by the 3.ConſeCtary ofthe 49 otche firfl, the rea« 
{en of the (ides is given aftor this manner. 

A B. $693513. theſineof the angle, A CB. 60. deg 23 min, 
C, 344752 1-the fine ofthe angle, B AC. 20, deg-10.m. 

"A <- 4393.the line ofthe angle, A B C, 99. d- 27.m.or the 

anc of the complement, t#4 ſemicuccle being $0.4cg-33.min - 

_ wor 


- 


: Tho thive Booke of Prigamentzia, 97 
But if then, beſider one ofthe ſides bee giuen, (as for examp!e) 
the fide A B, 34, foot, the other ſides ſha'l alſo bee given, viz. 
B C, and A C. For 
8 As AB. 8693512.15to BC, 3447521. SO1s AB. 34- foot 
co AC, 13. F57:43. foot, And in iike manner. 
2 As AB, 869 :512. iSto AC, g864293. Sos A B.34.{oor 
to AC. 38. 1542377. foot, 
Or by changing the middlemefs trarmer. 
s As A C B. 8693513. 5toAB, 3 4. foot. Sois BAC, 
3447521-10BC, 13-3; focr. X 

» As A C B. 8693512. isto AB, 34-fcottSoisA BC, 
92642 93-10 A C, 33. $3. too. 

The ſecond Conſeftary, 

T wo fides being ginen, with an ang lc oppoſite to the one of then the 
angle alſs oppefite ta the other of them « given. 

As in the aforeſaid ebliquangled triangle, A B C.the two ſides 

A B. 34 tout, and BC. 13. $33,554. foct being given, with 
the ang'e, ACB. 60. dey. 2 3.m.oppohre to ene of the giuen hides, 
yiz. tothe fide A B ; the avgle B A C.oppoſite tothe orher of che 
ginen (ides, to wit, to the fide B C (ball allo be ginen.. . 

For by the angle given, A C B, 60+ deg. 23- mip. the ſine of 
angie A B, 569351 15 given. 

Then I fay : Asthefide AB, 34 foot, istothefideB C. 
T 3+ 7237577, foor. So is A B, the hineobcheargle, ACB, 
$693512. OB C, 3447521- the bne of cheangie ABC. 
Or the middle texrmes being changed. 

As AB, 34 toorto ACB, 8693512. SOIs BC, 1, 335*+12, 
foot, reB A C, 3447521» To which fine in the leſt Margeri of 
the table,the angle of 20.deg.10.min. anſwereth. Therefore the 
angle B AC, is 20.degr-1 o-wio. 

Note. [# the v/e of this conſeltaria, there may a doubt happen : 
that &« roſa If two der be given whereof one of thew ic the greazef 
fide together with the angle oppoſite tothe lefſer of the two ginenſidet 
And t le oppoſite to the greater of the given ſider be demanded, 
Foy frotes 72> le rway Jo euber aoat0 07: eſe : and the ſine to 
beth of thew,is obe ates by the 1. Con. of the 11. Pro. of the ſecond. 

dowbt 1s, when you hans found the fine of the angle demanded 
whether GEIGER 17 3- } angle, : 

x3: 4&= | my . 


LY 


As inthe obliquangled triangle AB C; If thetwo fides A C, 
22, foote, and B C, 10. foote, op a with che angleB A C, 
24, deg- Fo. min, 10. ſee: And —_ ABC, oppoſite ro 
rhe greateli fide, A C, be demanded, If I ſhall fay; As the fide 
B C, 106. foor, to the fide A C, 22. foot; fois BC, 4200241. 
the fincoftheangleB A C, to A C,the fine of the angle A BC 
I ſhall readily find 9240530. to be the fine A C, But beeauſe that 
fine is the figeboth of theacate angle AD C, 65. deg. 21. min, 
34- ſec- whieh the arch A B C, isoppoſite uno z and of the #brnſe 
angle ABC, x12. deg. 28. min 26. ſec, which thearch A D C, 
1s oppoſite vnto : It is doubtful whether the angle ſhewed by 
that + fine be che obtuſe angle 112. deg- 28. min. 26. ſec. or the 
acnte angle 67 deg. 31.m- 34ſec. Nor canthis doubr'be otherwiſe 
caken away, but that beides the ocher three things given, ( which 
may beds wellin the acute angled criangle A DC actin the obcuſe 
angled criangle ABC, For that the ſides BC,and DC, andallo the 
angles B'A C, and D AC, arc equall) this alſo bz giuen,wherher 
the apgle ſgvght for,be obtaſe or acute :Or the (ame, may be per- 
ceived by the* true delineation of theriangle to bee refolned, 
whether the angle ſought, for be acute or obtule. ..+ {*, .. 
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The third Axiome. 

In al plains triangler. At the ſonmnue of two ſides it to their dffe= 
rence; So 12theTangent of balfs the ſammy of the two angles oppoſite 
to the Tavgent of the difference, lefſe or mare then the halfe. 

The deelaration : lntke plaire obliquanled criangle, AB C, 
I ay the Tangent of 5-the ſorame of the two angles at A, and C, 
isto the Tangent Of the difference ofthe angle C more,and of the 
angle A, lefle cies the balfe : Asthe ſommeot the two ſides 
B C, and AB, oppokite roxhole angles, is to the difference of 
thoſe fides. > 


B 
ger 


The demonfiration. For that Quadrant A B C, being deſcribed 
make theangies DAE, and E AC, equallto theang!es A C B, 
and B A, in the former ſ{cherre. 

And cherwpon let the angle DAC, be the ſomme of thoſe two 
avgles, ler the halfe fo chat fomme beD A F,orFAC. 

he difference of the angle, D AE, abone the halfe DA F, 
or of theangle E AC, lefſethen the halfe, F A C, lerbe the an- 
gle F AE; let the ſubrenſc of the fomme ofthe two angles, be 
the right line D C, Lerthe fine of the greater avgle DAE, 
be the right line D G. Letthe fineofthe lefſer angle £ LC, be 
the right lige CH. Let FM, or F K, bethe T of halfe che 
forme of the two angles « Let F E, be the Tangent of the diffe-" 
rence, lefſe or more the halfe. Now the Triangles GDP, 
and HCP are equiangled by the 4.Con : ofthe 4g. of the 1.be» 
cauſe ofthe equa/l avgles D P G,and CPH, by the 13. ofthe 


firſt and cheri $at G, and H, by che 4. Con : of the 12+ 
Proof for | oyoe; : ip 


Therefore, in this ſecond ſchemez As PD, to D @; (his PC, 
to C H, by the 46, of che x1 Ainthe feſt, 12 


C 


As 


— 


4 


As AB..co ACB. fois BC. to B A C. by the ſecond Axiom; 

Therefore the ſides D P, and P C hane altogerher the ſame 
proportion in the ſecond ſcheme; as the ſides A B.and B C. in 
the firfi ſcheme, 

Wherefore, putting the right line D C, for the ſymme of the 
two given fides A B, and B C, you may cake the parts D P, and 
P C, forthe ſame two fides, A B, and BC, by which' poſition 
N 0, isthe difference of the two ſides. Butthere the ſides 4 B, 
and BC, here DP, and PC, arc giuen; Therefore che difference 
alſo of their Gides, NP, and the halfe thereof, O P, is giuen. 

| Moreouer, for that the compoſed Triangles, AKLFE M,and 
AD N © Þ C, are query where equiangled, becanſe ofthe 
paralels D C, and K M ; Therefore the ſides and the ſegments 


of their fides, are proportional 'by the 46, and gy. of the firft, 
And thercapon. 


As DC, the ſamrme of the rwo fides, is re PN, their difference; 
ſo is KM, the donble Texgent of half the ſummne of the ewo un- 
glee to LE, the double T 4vgvet of the difference, lefle or more 
r the halfe. Or. . | 

| ASQ C,hatfe che ſumme ofthe ewo ſides, is co QP, halfe theit 
diffetence, ſo is F M, the T «wet of halfe the ſummeot che two 


oppoſite angies, © F E, the T anogens of che difference, lefſe of 
mprochen hi Orr. oO, 


Tho third Sooke of Trighntmebrid. 0s x64 


Retaining the former tio intire tearmes of the proportion and 
caking the halte of the latter, you may worke more b:ieflie. 

As D C, the {nmame otrhe rwo ſides, is toN P, their differerce 
ſo is F M, the Texgent of haltzche two oppobie aygies, to F E, 
the Taxngear of the difterence, lefle or more then the halte. For as . 
the whole re the whole. fo is the part to the part. Therefore 
as the whole KM, retze whole L E, (o is the halfe F M, to the 
halfe F E. 

Canſettarie. 

Therefore in 4plaine obliquiangyled triangle, the two ſides, being 
ginen, with the angle comprebendel by thew,the other two angler are 
#lſe ginen. : 

B 


—_—— _ 


Asin the plaine obliquiangled triangle A B C, the two lides 
AB,.6. and B C, 3, foete, with the angle A B G, being giuen 
107 deg- 30. min. The angles B A C, and BC A, ſhall likewiſe 

given after this manner: : 

The ſummeovf the two fides ginen is 9, their difference is 33 

The ſurname. of the angles at A,aud C, is 72.degrees 30.min. by 
the 49; of the firſt, .. 

The j-thercof is 36. deg. 15. min;whoſec Targert 58 7333303; 

! Then I ſay. 

As the ſymme of the fides - £ g- is totheir difference z, $6 
is 7332303. the Tangent of halfe rhe ſnmme of the oppoſite an- 
gies; £0 2444101 the Tavgent of the arch of x 2. dey 44- ming 
ee- being che differenee of the angle A, leſſe, and of C, more, 
then che halfe. Therefore. 

From 36. deg. 15. min.oo-fee. © 1 To 36-dey. 15 min-co.ſec- 

P T2. 44+ 4. £ 3 A LI 3s 44* a4, 


Rad angie B AC, 22, 30: 56: © The wholgig $angle BCA 
= (49+ & $9+Mcq- je. - 


* 
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The fourth Axiome- 

Iu all plabed Triaugher. Ar the greatef# fds is the ſumme of the 
orbey der; So ache Difference of theſe ether ſari, 10 _ 
of the greatefÞ ſds +: Which ſagmenn ſnbtrated, @ yeryer [hall 
fall in the remginder. 


'S 


The Declaration. Let ABC, bean obli angled triang'e, and 
let the Jealt fide thereof, be A C, the ——_ B C. At the dillance 
of the leaſt fide & C. A being the center, let the circle C DEF, 
be deſcribed, cutting th'other two fides inthe points E and F, 
Moreover let the fide A B, beeprodueed vnte D, and D B thall 
bee- the ſamime of the fides 4 B, and 4 C. For AC,and A D, 
are equall by the worke, then B E, ſhall bee the difference 6f the 


ſides A B, ard BC; for AE, and &Carc equall likewiſe by 
the worke. | ? 


I hy =_ , that- 
-As-C Bro BD; (oisEB, ro BF. Then that the prependicu- 
ler AE,doth bide® rhe right line F C. Fi SY nod 


"Fhe Demonſtration. For 28 to the firft; Equall right angled 6+. 

anites hang" ehtir fides, rociprocally proportional by the 2, Conl! t 
rp . procally proporcionall by the z, Coul 
= = 


- _— — - 
” 


— TT" 


Bat the eblongs made of BD and BE, and allo of B C,and 
B F, are equall right angled figures. 
Thereforethey have their ſides proportional ,reciprocally. 
Sotharas BC, roBD; 
SoisBE, to BF. 
The Minor is proved. For whatſoever is equall to one and 
the ſame thing, areequallco one another. Bur the Oblougs made 
ofBC,andBF; anda'oofBD, andB E, are equall to a (quare 
made ofche right lineB K, being the Tangent ofthe angle BAK. 
Thevefore alſo they arc equal one to Rm 
Againe, the Minor is proved. And firſt of the Obloag BD, 
and B E; that isequall to the Square B K, is chus proved. If a 
righcline vyſected bee continued, the Oblong made of che tine 
continued, an1 che Continuation is equall co che Square, made of 
the tight line ofche byſ: career Renee - Continuation,. 
leffeby the ſquare ofch< byſegraen:, ws, beck ofrhe 1; BurE D,- 
SR, nes Thece- _ 


— >» as v CY ws 


” v 
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fore the oblong of the line continned D B, and of the eontinugti. 
on EB, isequall tothe ſquare of A B, lefle by the {quareof E A, 
to which A K. is equall by the operation- ; 

Bat the ſquare A B, lefleby the (quare A K, 1s the ſquare B K, 
by the 50. of the 1. Therefore the oblong B D B E, isequall to 
the ſquareBK,. | 

Then againe of thooblong B C B F. that :5 equall to the ſquare 
B K ischus procned. 

The oblong BCBF, isequa'l to the ſquare BG, leſſe by the ſquare 

F G. by the la(l cited 44- of the firlt. 

Now addethe ſquare F G, and alſo rhe ſquare A G, to the ob. 
long C B B F. Which b:ing done the oblong B C BF, rogether 
with the ſquares F G, and A G. ſhall be equall tothe {quare AB, 

For by the addition of the {quare F G, is madethe ſquareB G, 
to which ſquare B G, if you adde the ſquare A G, thereof is made 
the ſquare AB. 

But the ſquares F G,and A Gare the {quare A F, by the 50, of 
lne firſt, ro which AK, is equall by the worke ; Therefore the 
oblong CB, ard BE, together with che ſquare, A K. is equal| 
to the ſquare, A B, And thereupon without the ſquare, 4 X, 

is equall to the ſquare A F, leſſe by the {quare, A F, that isto 
the ſquare BK, bythe 50. of the Far 

But that which I propounded in the ſecond place, of the per- 
pendiculer A G, hiſeCting the right line C F, it is thus prooned. 

Beeauls the Triangle F A C, 156f two equall fides, in F A, and 
A C, By the worke. Therefore the perpendiculer A G, byſec- 
ceth rhe baſe F G, by the 2 3. ofthe firli, 

Thereforein av obliquangled Triangle ; As the greateſt fide to 
the famme of the other fides, fo is the difference of thoſe ether 
ſides, to rhe ſegment ofthe greateft fide, whieh taken away, the 
perpendiculer, ſhall fall in 4 che Retnainder,whica was 56 bee de- 
monitrated. | 


Cenſeltavie. 
'4 
Thertfore the three files of @ plaine ob! led Triangle, 
— rut you chr rei. ary art a 
frow choyr ratef Angle,the yerpena renter pabifel 
«$20. 06 3 8.03 Fog : A £14; 3h 
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EL 
© _ _-— C 


As in ive plaine obliquiangled Triapgle, ABC,Letthe 3 fideo 
be given. 

A B. 22. Foot. 
B C, 21. Foot. 
A C+ 13. Fcor, 

And let the ſegments of the greateſt Fde BC, in whoſe con. 
courſe the perpendiculer ſhall fall,co wit,the right line B G,and 
G C, be demanded. CN re 

The greateſt ide B C,is 21, foor, the ſarnme of theorher lides 
is 33. foote, the diftcrence is 7, Then I fay. | 

As B C, the greatefi fide 2 1.foote, roB D: the ſure of tho. 
ther rwo ſides, 33. foot, ſois BE, the difference of the ether two 
hdes 7 foor, to BF, 11. foote. which ſegment taken from B C, 
31. foot, the Remainder i3 BC, 10.foor, whoſe $.isFG\or GC, 
5- foot, Therelore G C, is 5. foor, and GB. 15. love. IR 

| An Annotation, 
The fourth Axtome may alſe be thus jropennded. 

From the ſunme of the ſquares ofthe baſe and =_ of the fider, 
Le i La ofa woot fide the rentndo nide by the baſe 

ond lcd, axe the ſegment of the baſe interjaceyd, or Iy=" + 
ing betwixt "he penpendiener, _ uh fe eB rake wt wo 


% 
*- £ »4 \ - 
s . LA - * . _— W, 


«6 w2fY 


= 


* 


206 The third Beokoof Priganmmetyin, 


aA _ 
| 

| 

2. a ” 
BL 4 | | 


The Devle ation. Let A BC, bean obſiquiangled Triang ©, 
—_ unequall ſides, and let the given ſides be A B, B C, 
30 . 

And letthe ſegment G C, berwixt the pzependiculer BG. an d 
thefide B C, intecjacencbe deminde4. I fay,if from the Gra < 
of the ſquares of the biſe A C, an4 of the fi: B C,che quire of 
the fide AB be lubirated, and che Remiinec divided dy the baſe 
AC thequorientſbzll be che ſegaent G Co 


W—_— 2 E, * \ a RN 
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The Demonſtyation. Forthe fquare ofthe fide A B, towit, the 
ſquare A L M B, is equal] to the ſquares of the fides A G, and 
BG, added rogether, by the 50. of the firſt. 

Now the (quare of the fide A G,is A N FG, andthe ſquare of 
the ide B G is BD OI, making the right lines B G;and B D, 
equall. Therefore 1t you (abtract the ſquare A L M B, from the 
ſumme of the {quaresA R HC, and BCEK, there ſhall remain 
therwo Gnomons NHG,andDEI1. 0 

Bat the gnomonD E I, is equall te the ſquare efthe fide GC. 
For the ſquare of the fide B C, is equall alſo rothe ſquare of the 
ſides of GB, andGC, by the goof the firſt, Bur the ſquare 
of the ide BG , is now taken frem the {quare of the fide BC; 
Therefore that. char rema'neth,- is equal] to the tquare of the 
fide G C, which ſquare 'fyouadde inthe right hneRH Q, cx. 
tended to the gnomon NHC. you ſhall hauethe oblong N CPR, 
which divided by the length N C, that is by the double baſe A B, 
che quoricnt ſhall bee the bredth C P, equall to CG, by the 
worke. 

7 he ilnfration by Nambert. Let the fide be given as before 
AB, 10.BC, 13-and AC, 21. foot. Andlet it bee demanded 
how many toore is the ſegment G C ? 

Anſwer 5. The whole worke ſhall be thus. 


AC,:zz BC, 13 AB,tc 


21- 13. 10. 
W—m—_—_ — — 

21, 39. q» 400. 
2+ IJ” 

The ſquare 442+ q« 169, 

The (quare 169- 

The torall. $10. 

SabrraR, 409» ” 


The Remainder, 810. Which divided by 44; the denbleofA C) 
the queticas is 5. for G Cy . 99%: te abi Fc 
iy | 


SC 
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The vſe ofthe precedent Axiomes, Or - 

A Mamdution, wherein is ſhewed, how by the belpe of 4 few 
of thoſe Axiomer, every plaine Tri ingle may be reſolued. 

Incexery Triangle there are 6.termer,to wit 3./ider and ;.ang ler; 
of theſe whatſorucy 7 bee ginen in a plaine Triangle, the ot her 2, 
way be found ont by the 4. Axionee! afere-going, and ſometimes dis 
wers wayes, ently one caſe excepted : that ts, if the 3.angles br onely 
given; for thereby no ſide can bee ſound out : Becauſe the 1 angles 
of one Triangle may bee equall to the 3 avgles of another T ci. 
avgle, alchough their ſides be a'together vnequall, 


\ct 


F< - _ 

F ak _ 
Ab— _ 

As the three angl?s of che Triangles ABC and DBE aree- 
quall, for that their baſes AC,anudDE , areparralel by the 38. 
of the firtt-: And yer the fidesof the Triangle ABC, are farre 
oxcater then the ſides of th: TriangleD B E. Theretore this 
eaſe onely 1s exceptedin Triganometria : In all other by what- 
ſoccer three cermes gigen, every fourth may be found out, which 


by laying downe all the caſes, 1 will demonſtrate after this 
manner. 


, 
% 
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s Or elſotws der with one angle, that is; the right angles 47s 


ginen :a#d the ocher two angles with the third fide, are demanded. 
ln beth which caſes, the fir Axiom « ſufficient. 


In a p'aine ob:ique-angled Triangle. 

z Either all the «ng ler are ginen (For as often as two ure given, 
the third is alwaies the complement ofthe ether rwo,totwori 
angles by the ibird Conl: of the 49. of the firft, ) with owe pde, 

the other two ſides ave demanded, 

2 Or two ſides with one angle oppoſite to the ane of the ginen ſides 
are ginew ; And the angle oppoſite to the ather of the ginen ſides, te» 
gu ber with the third ſds ,u demanded, 

3 Or ws fides with an angle comprehended by thin are gines 2 
And the other two angles with the third fide are demanded. 


4 Or lafily, all the three ſides are ginuen : Aud the angles ars 
demanded, 


The firſ® Axiom i fully ſufficient for the firſt two eaſes, 
2 Is the third caſe, the two vrhwowne ang ics are found out by the 
third Axiom : Aad thee the third ſide by the ſexond {xiam. 
inthe fourth eaſe firſt dinide the plains ebliquangltd Trianglt inte 
1wo right angled | Triangles, by letting ſall « perpendiouler wpan rhe 
greateſt fide,by the fourth Axiom ; T hew iu theſe right angled Trie 
angles, exery angle is found ent by the firſt Axiom, 


Buc he former three eaſes may bee performed by the firſt Ax? 
iom onely. Se as & perpendiculerbe let fall from any angle vn- 
knowne, upon any of the oppokie ſides raknowne, cicher with- 
in or wicrhour the Triangle (in which caſe the ſides vnknowne is 
t0 be inereaſed ſomtimes )and (o che plaine (ny 
gte will be divided into two right angled triangles, v the 
perpendieuler fall within of withoar the Triangle, And yer this 
rule (that the fide ypon which the perpendiculer is ts ghe 
to be ynknowne) is ancly meam in the exarmples of che ſeeand 
Axiom, and not is the examples of che thicd Axiom of plaing 
Triavgler. 


» 
: - . 
I : x 
Z "P. , 
. « . k 
- u / \ — 
A o o v 
- - _—_— 8 
4 : +74 : Ne Ly . 


ins — —Thathird Bukedf T L.ginemetria; 
1s As if fach a 


porportion bee gi- y 
men. © 

As A B the fine, : T1. ? 
of the angle AC B, : | 1 
to B C, the fine of the : (. ' 
_ -— So -» wa” | | / 
the 16e 3 ro rae - 
file BC, by the ſecond OA " ig ( 


Axiom. 
With the ſame offeft you may ſay by the firſt Axiome, 


: As A B, the Radius, toB D, the (inc of the an»! D 
So is the (ide 4 B.ro the fide BD, OO, 
s. As BD, che Radiuzco B C, thy S214: of the angle D3C, 


(which is the complemear of theang'e BCD, So j . c 
tothe lide B C, - 018 the ſide BD, 


2 If ſuch a pro- 
portion bee giuen, 
As the ſide AB, to 
the ſide BC, So is 
AB, the line of 
the angle ACB A 
ro B C,che line of 
the angle B A C 
by the lecond Axiome. 


With the ſame «fot you may ſay by the firſ® Axiome, 


1 AcBC, the Radiasto B D, che finc of the angle BCD, So 
is the fide B C, to the fide B D. | . 


2 As the fide BD,to the id2 AB,Ss is BD,the Radins to AB, 
— _ ofthe angle A B D, whoſe complement 18 the angle 
Andchnaagle A B D, added © the 20gle DRC,makerk the 


— __ WE. 
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3 1f frch a porpontion 
were ginen, As the ſumme 

of the fidet AB, ard AC, 

co their difference : So is the 
Tanecnt of halfe the ſurome 

of the angles ABC, and 
ACB, tothe Targent of the 
difterence more or leſſe then A 
the kale, by thg third Axiome. 


With the ſame rfeF} yow reay ſay, by the firft Axiome. 


» As AB, the Radiusto BD, the fincofthe angle A BD, So 

is the fide A #, tocrhe fide BD, 

2: As 4 B- ibs Radinsro A D, the fine ofthe angle ABD, 
So is ihe fide A B. totheſide A D, From whence, if you 

ſabcra& the fide AT, there refterh the fideD C, 

3 As the fide CD, rorhe fidew? B, So is the Radius D C, to 
D BR, che tangent of the angle D CB, which addcd to the 
angle B A C, andrhe coigll ſuberaRted from ewe right ans 
gies, the remainder wili bechce angle A B C. 


But ifa'ſe you would figd the fide B C, you (hall likewiſe ſay 
by the firlt Axiome. 
As DC, the Radius te B C, the ſccant of the angle D C B,S6 
is the fide D C, tothe fide B C, | 


ALAS ASSASLAS 


—— 


Gomundp 
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THE FOVRTH BOOKE 


OF TRIGONOMETRIA, 


By B. P. 
Of the Meaſuring of Spharicall Triangles. 


HE chiefe Axiome1 of propertions that are in Sphe- 
rieall Triangles, and altogether ſufficient for their 
reſolution, are fonre. 

T he firſk Axlome. 

In many right angled Snhericall Triangles, ha- 
ving one and the ſame a-ae ang'e at the ba/c,the fines of the Hy. 
porkenuſacs, and of the perpeadicn'crs, arc all of chean propor- 
Lionel] one £0 Snother. 
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The Declaration. 
LetKMFAD, bea Sphzre given, and therein jet KMFA, 
be the horizon, the pole of the Horizon D.LetKDF, and RDC 
be circles paſſing by the Pole of the horizon D, and enrring the 
horizoh at rightavgles in K R F and C,by the 57 of the firft, Lec 
M E A, be anob'ique circle re the Horizon, cutting the vertieall 
circle K DF, at right angles at E, for that it ſcrh by the poles 
thereof M and A, by the 57 of the fart. And in like manner is 
cat by it into two quadrants M E,and E A, by the 56 of the firſt, 
In this Spheare, and in this poſition of circles, there are among(t 
other rwo right angled Sphearicall criangles ABC, andAEF, 
And inthem let the hypothenuſes be AE, and AB, the perpen- 
dicn'ars EF, andB C, the baſes AF, and AC, and the acute 
avgle at the baſes AF, and AC, ler be the ſameangleE AF, or 
B A C. Laſl'y,let the (ines of the hypothenuſes A E,anJ AB, be 
the right lines I E, Radiw and GB. And the fines of the per- 
pendiculers E F, and B C. Let bethe right lines EN,andBO, 
by the 12-th of the ſecond booke. Now | ſay, that thoſe fines of 
che hyporhenuſacs, and ofthe perpendiculers, to wit, the fines of 
IE, GB, EN, andB ©; are all proportionall one to another. 
And ſo any three of them being given, che fourth may be found 
out, More plainely 1 ſay, that 

ASIEcoEN, fois G BroBO. Andinlike manner, 
AsGBroBO, fois TEroEN. Andeontrarily, 
AsNEtoLE, fois OBroBG. 

Or by changing the middle termes by the 42 ofche firft, 
AzIE GB, Gus ENto BO. Andin like manner, 
AgGBcolE, ois BOtoE N, And contrarily, 

AsSNE toOB, fois IE toBG. 
The Demonſtration. 

For if you joyne cogether the fines G B and B O, by the righr 
line G O, chat thereby may be made the Triangle GB O, it is 
manifelt rhat the Triangles G B O, and I EN, are equiangled. 
For firſt, ISENNER —_— power bo per 
larly abjcRed plaine - 
the 1.Com r ofthe 2. wfihe Therefore they make 
with all che lines drawno in che ſame , and fo 
E NI,00d BOG, arcright.angles. Thanboeunſe che 

dis 24 


a 
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TE,andGR, are parale!! oneto anether, by che 33 of the ir, 
for they are drawnealike upon the ſame right line I A, by che ;. 
Con :of the xz of che 2. And becauſe the whotephine ME A, 
15 every where inclined with the ſame angle co the plaine MF A, 
therefore alſo the paralels drawne thereinTI E and G Barc incli. 
n<1 with the ſame augles tothe parale!s IN, and GO, ander them 
inche plaineME A, and ſotheangles EN, and GRO, are e- 
quall.And conſequently in the Triangles 1 E N and GBO,where 
two angles are £quall ro two ; There alſs the third is equall ro the 
third by the 4g of the firſt ; And thereupon the Triangles I E N, 
and G B O, are equiangled.. But if they be entaaioibes have 
the ſides about the cquall angles propottionall by the 46 of the 1; 
And ſothey are, 

ASTE Wt EN, Sois GB toB O &c. which was to be des 
monflreated. 

The illultraton by Numbers: Thew let the byporbrmnſaer 4 B 
90 deg. 42d 4B 42 deg. tegether with the perpems 1c or FE F483, 
deg.25 min. be given : And tes the perpendicnter B C be ſonght for, 

A E, 96 deg. I F, 10090090. 
2 B, 42» > the fines are 4 G B69 258, 

& E F,48-d. 25-0 ( E N,7479912, 

Then Iy, IE, tooooooo- to EN, 7479912. SOL-G B, 

6691 306. ro B O, 5005038. But the arch of 30 deg. 2.min, in 
the Tables, anſ{wereth tothe lige 5005033. Theretore the per . 
pendiculer B C, is 30 deg- 2 min. 
Is like manner, Let both the hipotbenaſars with their fines be gines 
41 before + But of the peryendiculers, let rhe perpendicwley B C, 20. 
Weg. !ws win, bee naw gixens together with be fone 8 0, 5005038. 
And let the yerpendienter E P, be ſomghs for: [ ſay, 

As G B, 6691306+ ©:B O, 5003038, Sois 7 F, rgogone, 
tO EN, 74799134: But the arch of 48 deg, 25, min. in che cables, 
anſwereth to the fine. 7479932» Therefore thearch E F, is 48. 
degrees 25, minures. ' | 

Contrarily . Let both the pergendienlers E F, and B C; tognther 
with the greater hipetbeurſa A E, be ginen, And let the lefor bige- 
thenuſe A Bbey fanght for, I ſay : As E N, 7479912.to1 EF, 
109900001: So 4s ,B Q;, g605038. ro @ B, 6691 306+ Bur the 
arch of 42, degree8inhe cables, anſmererh to the bne 66 gs: 


— 
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Therfore the hipothennſa A B, is 42. degrees 

The ſecond Axiome. 
In many right angled ſphzricall Triangles,having the ſame acute 
avgle at the baſe - The fines of the baſes and the Tawgen:s of the 
perpendiealers are all porporuovall one to another. 

T he declar atron : In tac former diagram, and in the ſame Tri- 
angles AE F, ard ABC, whereinche fines of the baſes'A.F. and 
A C. are 1 F, and H C, but the Taxgents of the perpendiculers, 
EF,and BC, are LF, and P C, 

I (ay that thole finzs of the baſes, and the Tangen!s of the per. 
pendiculer, thac 15 the fines 1 F, and H C, and the Tangents L F, 
and Þ C, are a lofthem proportionall one to another, And lo, 
any three of them being giaen, the fourth may be tound our. More 
plainely ; I lay that, 
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As TF, toFL, Sois HC, toPC, And in like mgnnce. 


As HC, toCP, Seis {F, co FL. And concrarily, 


R—_—_ 


ASFL.co FI, SoisP C,toCH. 
Or by changing the middle cermes, by che 43. of che firft, 
As1F, 6H C.SoisFL,coCP, Andinlike manncr, 
As HC,tco1F, SoisCP,toFL, And comrarily, 
As F L,oPC,SoisF1,teCH. 

The D emenftration. For when you have drawve the right 
lines / L, and H P, ard accompliſhed the Triangles  L F. and 
H P C, choſe Triangles { Z F andHP C, hail bee equian- 

led, and therefore proportionall in their ſides, by the 46. of the 
Fett, And the triangles  L F, and H Þ C, (hall be equiangled 
becauſe of the right angles, at F, and C, and che equal! angles 
atl and H, and thereupon alſo at L. andP, by the 49. of the 
firſt. Morcouer, the angles atF, and C, to wit, cho angles / F £, 
and HCP, art right angles, becauſe the T angents of che perpen. 
diculer arches, EF,and BC,to wir, the right lines L F,and Þ C. 
are perpendiculer to the whole plaine ot the Circle, M F A, by 
the workeand by the 17. of the 2. And therefore alſo to the 
lines 7 F, and HC, drawne in that plaine. Laſtly, che angles at 
I and H, to wit, the angles L I F,and PHC, arecquall, becauſe 
the right lives I L, and H Þ, drawne by the ſame plaine, are pa« 
ralell one ro anether, and to the platne of the eirele of inclina- 
tion KDF ; Therefore they are inclined with equall angles, ra 
the lubjeted paralels I F, and H C, which two 1 F, andHC, 
are paralels, for that both of tem are dravne alike n 
the lams right line / A, by the 3. Con(: ofthe 5, ofthe 2. And 
the .cight lines 1 L,and H P, are paralcls, becauſe they are the 
extremities of the two Triangles 1 L F,and HPC, which in theie 
whole plaincs are parale!l one to another ; for they arc ercfted 
perpendiculerly ypon the parale'l baſes 1 F, and H C, (becauſe 
of the perpendiculer Terxgents CP, and FL.) Lallly, the right 
lincs 1 L. avd HP, are drawne by the fame plaine ef the ſemi- 
circle M E A:bceaule the Secane I L, whenic curteth the carcle 
M E A, inthe point E, cannot fall but rpen the plaine of thay 
cicele, Þþ 

In like manner,cthe Secant 1 Þ, when ic cutterh che ſame circ'e, 
A E A, in the poigt B, cannot tall bat ypom the plaine of ihe 


EET RESTS 


LY 
w 


and drenenflencions, the ingenious recdermay yaderfand, why 
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fame circle : Whic' plaine, becaule it is a plaine, if it ſhovid bee 
extended according to rhe right linel P, it ſhou{d fall vpon the 
Tangent Þ C, inthe point P, And lothe point P, ſhould be in the 
plaine oft the Circle MEA, ſo extended. But in tt e ſame plaine is 
che point H, appointed. T herefore the right line Þ H, js a line fal. 
ling berwixt two points of the (aid pigine,and there ppon drawn 
by the ſame plaine. All whie1 was to be demonfiraced, 

The ilLoftracion by Numbers, Let therefore the two baſes A F, 
90,4'g. AC,z92 deg.51. min. 45. ſec. Together with the perpengs . 
culer E F, 48. drg. 15 min be ginen. Ard l:t the perpeneliculer 
B C, bee ſought for. 

' AF 90.deg. The fines F 100000c6-1F. 

Ore baſes 9 AC.3od.51.m,45.1. 4 - are 4 $1258z*.HC, 

of the p:rpencliculer E F,q8 d,25 m,þ Tangent is 1126987 2,L F, 

Then 1 lay. 

As I F, 1000000910 L F,t1 269871. S015 HC, 5129838, 
toP C, tne Tangent F781 262, 

Bur tothe Tangent 5781 262. inthe tables, the archof 40 dep 

2- min anlivcr:th. Theretore the perper,diculer B C,is 50 d,2.m, 

In like manner, let the tw1 baſes together with their fines be ginen 

4; before : But of the peryendicalers, let now the peryandieuler B(, 

30. deg. two min, together with bs Tangent CP, 781263. bee 
ginen, And let the perpenatienter E F be ſowght for. liay: AcHC, 
Fl2agizs. to CP, 573126z. $>35l F, 10200002. toFL, the 
Tangent 11269872 

Bur the arch of 48. deg. 25. min» in the tables, anſvereth to 
the Tawgent 11259872. Therefore the perpendiculerEF, is 48 
degrees 25- min. 

Comrarily ; let both the gerpendiculers E F, and BC, and their 
Tangens L E,and Þ C, together with the greater baſe A F, and 
the ſine thereof [ F, be ginen : And let the lefor baſs A Cor rather 

the fine thereof HC. br ſought for : IT ſay. 

As L FE, the Taxgent t 1269873. to Fl,the Radin' x 0000000s 
So is P' C, the Tavgent 518i 261- co HOC, 51 298348. the fine of 
the arch.of z9. deg. 51. min. 45. (ec. Thzretore, rhe acch or the 
baſe A C, 18 30 degrees gt. minutes 46. ſeconds. 

The Appredix, By theſe rw» Axiomes and their deela rations 


_ 
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there is no reaſon or proportion, betwixt the fines of the baſes | 
and the (ines of the perpendigulers, & eontracily. When notwith. 
Aanding there is proportion betwixt the (ines of the hipothenuſes 
and the lines of the perpendieulers aud contratily;to wit, becauſc 
the ſines of the baſes, and of the perpendievlars doe not mcet to- 
verher in the ſame right lined Triangles. Whiehrthing alſo you 
may ice that ſome Mathematicians otherwiſe very [earned haue 
{ometime pretermitred. 


The third Axiome. 
In all Spherical Triesples, the fines of their fides ars direft'y pre- 
pgrtionwll to the fines of their oppo fete angler. 


— 


The Declaration, Firit,let ABC, be a Sphzricall triangle righc 
angled at C, Then letthe hides AB, A C,and C B,be continued, 
to make the Quadrants AE, A F, and CD,and from the Pole of 
the quadrant A F, te wit, from the point D, let be drawne downe 
two other quadrants D F, and DH, And (o is made three new 
triangles, that is the right angled triangles BDEandGDE, 
© andthe obliquiangled criavgle BD G, J (ay in the right angles 

Sphericall criangle A BC. 

= ACB,to AB. Sois ABC,toAC;andfoisBAC, 
coBC, 


2 by angingthe middle texemebythe qzofibe fiſt, = 


—_— —— —_—MM_@—_ 
mt. 


., 
* 
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aſce AtACB.oABC,fors AB.to AC, And, 

uh. AsACB,toB AC, fois AB.toBC, &c. Likewilc in the ot. 

ales F liquiangled ſphecicall cciangle BDG 1 lay, thar 

aulc As BDG,toBGloisB G D,coBD,ayd ſoisD BG, th 

to © DG,&c. 

you T he dewonftration For as to the right angled trizng'e ABC. In 

\211C it A CB, andAE, aloBAC,andEF, andenthe other {ide 
ABC, andO ÞP, that 1s the angles : agd the mcalure of thoſe 2n.. 

les are of the ſame quantity. 

(For as E F, isthe meaſure of the angle EA F, and O DP, the 
we © meaſure of the angle ABC. fois ND,or AE,or OB(equall there - 
ano) the mealure of the angle ACB,by the 57.0 the 1.) 

Therefore it is all one, If J (hall (ay. 

As ACB,toAB, Seis BAC, toBC, or, 

A: AE.co AB, heisE F,coB C, Butthis is proved by the 

ficlt Axiom of ſphzricallcriangles ; and therefore that allo, 
In like fort it is all ene, as if 1 ſhall ſay, 

As A,B,to AB,SO AB C,to AC, or, 

A$SO Bo A8,Sois8OP, to A C. But this is preved by :he 
firk Axiom of iphzricall Triangles, and therefore that allo. Foc 
thoſe things that are agreeable toathird, are agreeable one to 
another. B'1ic by the Rules demonſtrated. 

As ACB,co AB, Sois ABC, co 4C, Andfois BAC, 
:09B C, Therefore alſo, 

As ABC, oAC,SoisB AC, toB-C. 

Then as to the ob!iquiangled Triangle BDG, Becauſe by the 
demonſtration of right angled Triangles, they arc 

glic As D B,oDEB, Sois DE OD BE And 
ed, As D3..oDEG.SoisD E,to DG E, or (by the firſt Con : 
þ ©: of the 12, of the 2. *toD G B, Tnerefoce changing of the pro= 
ne portionall rermes, it ſhall be 
ew As DG to DE Sois DFEor DBG,toDGB, &c. 
E, And likewile,if from the point B,a perpendiculer arch bee let 
ics Þ fall roS. Becauſe then 4 
A+1BD,co8SD,Sois BS,to B D S. And 
As BG,co BSG,SoisgBS.to B GS, Oc bythe firfiCont: 
of the 12, ofthe ſecondrto B 5 D, Therefore allo F 
A58 E,co Þ D. $0isBDS, o:BOG4co D GB, &e. For 


To 
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As 4. to 12. Soist.tog And 
As 3. torz, Soir1.to6 Then 
As 2,10 4* $o 1$ 3+ ro " 


The linftration by Numbers. Then in the right angled Syheri. 
cal Trianelse A B C. Fir, ltr A CB. AB, nd ABC by 
ginen, in the ſame quantity a1 before : And let the fide AC, oppeſerg 
to the angle ABC, be ſought for. 1 ſay. 

As ACB 90.deg.to AS, 42. deg. Sois ABC.cod, 3.m.12. 

19090000s 6691 306. 7666421. 
to A C, 30. deg. 51: min, 46. lec- 
51 29838. 

Or Contrarily. Let AB, aud A CB, and A C,be given t, And 
let ABC, bee ſought for; I ſay, 

As AB, 42.deg. to A CB, go.deg. $0 is AC. 30, deg. 52, mi: 


ee EL ER 


6691 309. I 0000600 5129838. 
ts ABC, 7666432. the ſine of þ arch or angle of 50.d. 3. m.12.C. 
Againe let ACB, AB, avdB AC, be gruen, And let B C, bee 
ſought for. 1 fay, 
ASACB go. deg.to A B, 42. deg. SoisB AC,48. deg. 25+ m, 
10009000». 6691 306. 747991 2+ 
to BC, 500503 38.the fine of the arch of to. deg. 2. min. 
Or cemirarily. Let AB, ACB, and BC, bee ginen, And lt 
B A C, be fonght for. I ſay, 
As AB. 42. d:g.tro A CB, 99.deg. Sois B C, ;o. deg. 2.min. 
6691206. I 0000000+ g005038, 
to BAC, 747991 2. the line of 48: deg. 25. min. 
Laſtlh, Le BAC, BC,,ud ABC, be given: Aud let AC, 
be ſonght for, T /ay. 
As BAC,48 d.z5.m-toBC. zo d.m.Sois ABC.$0d. 3 m.1 a {ec 


7479912- '  $oogogs. 7666432, 
to AC, 5129832. the fine of 30. deg. 51, min. g6, ſee: 
_5 Fold 


= 


ec 


vs 
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Or Comrariwiſe. LeaBC,B AC, and AC, be given * And let 
ABC, be demanded, I ap, 

As BC 30-d.3 m.to BAC,48.d.: FM, So is AC. 36.d, Fl m.46.(. 


—mns CAA OO — — - 


5005038 7479913 5129838 


OA B C, 7666433, the line of go. deg, 3- min. 11. (ec. 


In like manuir, « the ob iquangled Spherical Triingle B D G- 
Firſt, i: DB &, DG, and BD be grnes, And let 5 G, bee ſangh? 
for. 1 far, 

AsDBG godeg.3-1.14.ſee.toD G, 45 deg.g7 m.gt ſec. Sg 
is B D G,28. deg. r 4-min- 


—_— —— oo—— ——— —_—_— —— 


70 66423 7188714 4739634 

10 B G,44;5360, the hne of 26. deg, 19. min.$8.ſce. 

Againe, Let BG, BDG, ard D G, bee ginev, And lit DBG@ bs 
fanght for. I (ap, 
As BG, a6.deg. 19 min. 58,ſes. toBD G,rf.d.14.m. SoisD C 
45 deg. 57 min. 41-lcc. 

gms = ——_—_—— ” —_————_ 
4435560 4730634 7188714 

to DBG, 7666431, the fine of 50,9, 3-M-12 (ac. 

Lafth, L4DG,DBG, and D B, 6e given: Aud it DBC, 
be droranded. [ay 

AsD G,q45d.57-m- 41 fcc. coD B G yo deg.z m-13 fec, So i; 
D B. 59 deg-58. (cc. 


Awe ——««  —— Www —@aoo@£onwwuudX 
— 


7188714 7666423 $657144 
0 DGB, 9232491: the fine of the obtaſe angle 113 4, 35 mego (; 


Note. In the w/e of this Ax. 
cone the ſame danbe may fall one 
« | have formerly ſad , might A 
happen inthe wſs of the ſeeond \ 
Axiome of plaine Tviangles: Ai \ 
appeareth by the like Scheme v 
AB CD, Therefore #& brhownth | 0 
70% ts bes ditigem, lealt in ſuck DO enegpnn ent 
Faſe you be drarived. it finding an h 
wwe Angle (47 an obtuſe; Or —_— 
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The fourth Axiom, 

In a'l Sphzriea!l Triangles. If firlt you adde the tio (ides ej. 
ther of them leiſe then a quadrant, together, and then adde the 
I.\ſer fide ro the Complement ot the greater ide; And if you ſub. 
erat the ſize of the Complement of th? former compoſed arch 
from the line of the latter compoſed arch : Or it you adde it tothe 
ſine of the exceſle, Then, 

A1 the Radins is to that halfo of the right line, ſs made either by 
addition or ubtration : Soiy the werſed fur of the angle comprehes. 
ded of the ſaid two ſides to a right line which ſubiratted frous the fin 
of the latter compoſe {arch leaneth the ine of the Complement of the 
third fide : Or from whenee the fins of the latter ermpoſed arch ſubs 
trated. leaveth the fu: of the exeeſſe of the third fide. 

Or Comrarily. At the halfe of that right line ts the Rading: $9 i; 
th# right lin» made of the ſine of the Latter comp» (ed arch, either by 
ſabtraition ofthe int of the Complement of the third fide,or by addi. 
tiow of the fine of exeeſſe of the jame third fide, tothe verſed ſing of 
the angle comprekend:d of the athey two ſides; 

The Declaration. This Axiom hath divers eaſes, 

For fieft, the two ſides incluling the angle given or ſought for, 
added together, are cither equa!l or vnequall ro a quadrane, and 
chat either leſſe or more. 

Thenrhe angle giuenor ſought 15 eittec right or oblique,and chat 
cither geute or obtuſe. 

Lailly, the third fide oppoſite rothe faid angle, is leſſe or more 
then a quadrant, All theſe calcs, | ſhall plainly explaine asI think, 
in three {chemes. In cu2ry of which, the obliquangled Triangle, 
propounded is for examples ſake A B C, wherein cicher the two 
ſides A B,an4BC, are ginen together wich the ang'e-at B, And 
therhird fide AC, is ſonght for; or elſe al! the three ſides are giuzo, 
and the anzle oppotite to the third fide A C, is loughe for, 

Moreouer, ofcne two (ide; A B, ani & C, including the angle 
ig2n, or ſough” for (which is alwaies placed atB,) A B, is che 
efſer, and B C, the greater ſide- 

Thearch GN is equill to the lefler fide AB, by che worke. From 
the greater fide RC. ler che equallarches B F,and 3 D, be cac off 
fro the circle D 48 by a paralel,deſeribed on the ſaverfiecs of $ 
Glodc; B,bcing cac pole,aud BC,che diltance gf maps : the 

1ameter 


— p_ -— 
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Diameter of which parallel is DCF,the cirenaference, (opty ns. 
(cd inthe firſt ſcheme)D X F.the point X, meeting inthe Globe 
wich the point C,of the great circie BC, And in that fame parat- 
lel D X F, let benoted che arch D X, for the meatere of che angle 
xt B, by the fixe of the firſt, and his right ſine X C, by the 12, of 
the 2- and the yeried fine D C, by the 1 3. ofthe ſecond. 

Laſlly, let tt e equall arches A K, and AM, ia like ſort, bee 
cat of from the circle D A B, by the parallel X C AM, deſcri- 
bed in the (operficies of the Globe, A, being the pole, and the 
dittance of the eompaſſe 4 C, 

Tancſe chings being thus laid downe. Firft lec the fides A F, 
and B C, or B P, including the angle A B C, either giuen or 
ſought for, be added together. And let the foxmer compoſed arch 
be A F, inthe firl{ (cheme, equall to A O, the quadrant : In the 
ſecond leſſer, and inthe third more. And let VF, inthe ſecond 
ſcheme (being the (ine of the Complement) and inthe third (the 
fine of the excefſe} bee nored, Then let the lefſer fide A B, that 
is ( by the worke) G N, bee added to the Complement ofthe 
greater fide G D andletD N,beethe lacter compoſed arch, and 
his cight fine D P.From whieh fine D P, let the fine of the eom- 
plemene V F, or PR, ( inthe ſecond ſcheme) bee (mbrrafted 2: 
But in thethird ſcheme. ler the ſide of the exeeſle V ForP R, bee 
added to the fine D P, that thereby the right line D R may bee 
found, which ioyned with the rigktline DF, by the right lincR F, 
makerh the p'aine righrang/ed Triangle DRF, by the halfe wher- 
of letthe right line T E,be drawne, cutting 1n halfe the right lins 
D F, in E, by the worke, and fo alſo the — I lineD R, by che 
45- of the firfi, making the Triavgle DT E, equiangled to rhe 
Triangle D RF, by the 38. of the ficlt, which Triangle D T E, 
thus made, I ſay that, 

As the Radius E D, tothe halfe of the right line D R, cowit, 
co the right line D T. Sois che verſed ligne of theangle ABC, 
co wit, the right line D C. roche right line D L, which taken 
from the (ine ofthe latter compoſed arch D ?, chere remainerh 
the right line L P, or K O, by the 39- of the 7. becing the ri 
fine of che arch K N, or CS, the Complement of the third fide 


AG | 
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Ani C oncravily. 

As the halfe of the right line being D T, isterhe Raging D Ex 
$9 is the right lins D L , (afrer the tubrracting of the (ine of the 
Complement of the third fide from the other bne DP, ) tothe 


veried fhnzD ©, &c. 
The Demon ration. 


For the Triangles T D E, and LD C, areequiangled by 
the worke, an1 by the 38. of the firlt: Theretore their tides 
abour the equall angies are proportionall, by the 46, otthe 
rſt. Nor is it any obſflacle that the right 11nes DC,and D E, are 
divided into lefler parts, then the right lines DL,and DT, 
becauſe the Rading D E, is lefſer then the Radius G H , with 
which Radius G H, the rightlizes D L,and D T, are divided 
18to equall parts, 

For ir is no matter into how rrany parts (oeuer one Or ano- 
ther ſide of rhe plaine Triangle be diuided : Sorhat che like fide 
bs divided with the like, into the lame equal parts, that js the 
perpendiculer with the p:rpen4iceler, the hipathenula with the 
hipothenaſa, 2nd the bale with the baſe. 


As for Example ; Inthe Trianoles 
AB C, ard DBE. Itmatters nor 
whether I ſha'l ſay : 

As A B,ro-troD B,s. Sois BC, 3; 
eoBE.1n*. Or, 

As AZ, $.:09D B,x,.Sois BC, 
23-OBE, 17, ARA 


Canicarrie, By thu declaration aud demonſtration it appr irath : 
ifthe inele ginge at B. be 4 right angle, and by verſed fine EB, the 
Rains ; in that cuſe there us no need of rither ww/tiplication of di- 
wiſer: bu: by addition and ſabtration onely, the fine of the Comple« 
weut of the third ide 949 be found ant which briefe rult of calcula» 
ting of Trianglez is wore precious then any gold. 

Ang jet it navy br roads more briefe, rf in the ſecond [ebems the 
fn4F F be not ſubiratd ſromthe int D Þ :but contratiwe(e. tha 
right lim DL, equil{ts thr fins V E, bee «441d tothe fur DP - 
Far then the halfe of the right live P T,fual be preſently the fur T B 


ſought for. 
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| Ard if in the third Schewe, the ſine V F, be not added to the fins 


D Þ, but en the other fide, to wit, the right line D x, bee taken from 
in, then elſe the halfe of the right Ima Þ, ſhall be wow the poo T P, 


ſanght for, 
The illyflration by Nowmbers. 

The firf! kind of Examples. Whers twe fodes given buth togethes 
being equall toa Duadrant ; together with the Angle comprehended 
by ther ; the third fids is ſought for. Or contrarity ; the third fide 
bring alſe gives, the avg le oppoſite thrrewnts is demanden, 

Inthe frf# Scheme Nv. 1. 


x» If chenngle given, bes cight angle ; and his yerſcd fine DE, 
AB, 35 deg. 4o min. the ſane 35 deg. 40 min. 
BC, 54 deg- 30 min. the Complem. 35 d. 40 m- 


AF, godes. — DN, — 91 d20m.DP, 9473966 _ 

DTY,orTR, is 473698; , the 

od embng wrenn fr 0" ap Ae: 

43 Viz.z1 ſee. ioche nr 0 cen a If 
> 3 oy 


Rnd 
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2 It the angle given, beacuce, and his verſed fine D ©. 
A B. 35 deg. 4o win, The ſame 35. d. qo. m. 
B C, 54. de. 29 min, The Comp!. 35. d. 40. m. 
A F 90. deg. —D N. 15 7), d. 2O IN. D , 9473966 
| ; D T, 4736983 
A BC, 50. deg. the Radius, DE, toons 
The Comple : qo.des. the linc is, C E, 6427876 
D C, 3572 124 
As E D, 10000000, to D T, 4736983. So 
is D C, 3572124. to D 1, 1692109. whichtaken from DP, 
9473966. leaueſa L P, 7781857. the line of the arch of 51, 
degrees 5. Min. 41, ſec. whole eamplement 38. deg. 54 min. 1 9. 
ſec. is the arch A C, ſought tor, 
3 If che angie given be obtuſe, and his verſed fine D b. 
A B, 35. ceg. go. min. the {ame 35. deg. 40. min. 
B C 54 20. the comp. 35, 44: 
A F, 996+—D N, 71. 20. DP, 9473966 
D T, 4736983 


A BC, 112, deg. 35. min. 


DE T_T 


$0. w_— D E, rcococco 
223+ 3$»+ E 6b. 3£40267 
D 6.138 40267 
As D E, 10000000 te DT, 47;35933Sois D b, 13840267 
to D 4, 6556111, which taken trom DP, 947 3966. tacre re- 
maine « R, 2917855. the ſineofthe arch of 16. d. 57.m-5 3. [es 
whoſe complement 73. d.2 m, 7 ſec. isthe arch A ©, !ought for, 
4 If the third de be ginen, whick here is alwayes leſſer then 
3 quadrant. As for example, Ifthe fide A C be giucn,and che an- 
ole ABC, be ſought for. | | 
A B, 35.d- 49. Min- the lame 3g. d. 40. min. 
BC, 54 20. thecomp: 35. 4o- 
4 F,go. — DN, -—= 7; ww DP, 9473966 
AC, 38.4. 54. mM. 19. for. ——- DT. 4736983 
Cam - $h« $5. 47+ m—_— w—_—____ PA ? 77*i857 
f D L, 16g119g 


— 
. . 
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As D T, 4736983- toDE, 10000000. Sois D L, 1692109 
w D C, 3572124. which taken from D E. 1o000000-leeverh 
C E, 6427876. the fine of the arch of 40 deg} whoſe Comple. 
ment 50. deg. is the angle A B C, ſought tor, 


The ſecond ſort of Examples. Whore the two fides being given 
bath together lefſe then 4 quady ant, with the angle comprehended of 
thew : the third fid: is required; Or Comrarity, the third fide 
bring alſo ginen, the angle oppoſite ther ennte ts demanded. 


In the ſeeond Scheme N % Þ 


- —__ A 


Fd p Be 
. 4 Mw. 
p 4 


5 If the 2ngle ginen be « right angle, and his verſed fineD E, 
'4 B, 28. deg. 51 min. the ſame ab. deg. 1 5. min» 
BC, 40» 30, the Compl. 49 36 

- A F6d 


A SS 


4:8 Fhe fawptb Bucks of Foioameme lets; 
A F, 68, gen, 45 m. N MN. T7 Ges, q 5. MM» vp P. 679! Ify 
F Q. zI, deg, I 7» m,EV. Orc PR, Dex, 3624260 
Pr, 133965g1 
| 7 P, 6698345 
Being the line of the arch of 42. deg. 3- mia 15, ſee, whoſe come 
plement 47- deg 56, 9. 45, (ec-15thearch A C required, 
2 1lithe angle given be aczte, and his verſed fine D C, 
AB, 26, deg, 20, mw. The ſame 26. d, 20. m, 
B C, 598. «+58. Thecormpl. 30+ 02+ 
; A F, 86. deg. 18. min. DN: $6. deg- 22-m. DP, 8425991 
F Q. 03+ deg. 43+ MI. — VF, 645323 


—  —— — 


A BC, 50. deg. 4. min. 10000008 DT, 3546334 
29. deg. 5%-M. 6418958 EF a icoahuliey 
D C, 3581043 

As D E, 10002000-toD T, 3540 ? 34- SoisD C. 3531042 
to D L, 1375239. Which ſubtrafted from DP, $325991. 
leaucth L P 6g SOT 5 2+ the fine of the arch 44 deg. 2. min. whoſe 
camplement 45. deg- 58-min. 15 the arch A C, ſevght for, 

3 If che angle gives be o5tuſe, and his verſed ine D 6, 

A B, 26. de2.29, m. the laine 26. d. 20. mM. 

B C, 45: d. 58, m. rhe comple. 44. d.oz- m, 

A F. 92. deg-118-m. D N,7o.degs2. min. DP, 9418621 
P © 85» 43+ ——_— 4: 


| DR, 6378290 
AB C;120.d.35-m. DT, 3189145 
90. D E, 10000060 a—_— 


_= 6 $3.8. BY. tlqas#7. 
—"D 6,13840167 

At DE, 10060000-to D T, 3189145.Soir D 6. 13340267 
"to D «, 44/3361. Wrieh ſubcrat:d from D P, 9418631, lea» 
weth 4 Þ. 5204760, the fine of che arch of go, deg.1 .mia. 53. (ce. 
Whoſe compiement 59-d.;3.ca.7. ſee. is the arc AC required. 

4 If che third fide be giyea - waicha'ſo inchele kind af Exame 
ples is alwayes lefſ=thea a Jardranr, as for example : Iiche ide 
A C, be giaea, aa1chcangk A B C, be demanded. 


! 


SG Wig CT, 


they more then a Pradraut, with an angle compre 
the third fide is demunded : Or eomrari(y, the third fide bring alſe 
given, the angle oppoſite thereunts @ required. 


Fhafarrth Borbo of Prinormetrya, 12s 
AB, 24 deg-20m., The{ame 26 d. 20m, 

BC. 59. 58. The eomp. 30. 02. 

AF, 86 deg. 18min. D N. 56 deg. 22M. DP, 8325591 


TEC, —— —w—_ 
Dr, 7680668 

A C, 4<-deg-58 mM, women nn meer D T, 3340374 
44 ©2. — — LP, 695075: 

L, 1375239 


As DT, 3840334, to D E,10000000. So is D L, 1375239 


@ DC, 3581042 the vericd fne : which taken from DE, 
10000000» leaveth C E, 6418958. the right fine of thea 
CBE, 39 deg. 56 min. whoſe complement 50 deg. 4 min. isc 
angle A B C, demanded. 


The third kind of Examples. Where two fides given bring toge- 
bonded by them, 


in the third Scheme N*, 7* 
A 


i 


139 The fourth RBooke of Trigauemetris, 
1, Ifche angle given be a right angle, and his verſed fine D?, 
BC, 92, 12 The comp.17. 43- 


—  —— > — — 


AF, 113. 18. DN, 57- $54: DP, $471:19 
QF, 22. 18 VUVFe, PR o: Dr, 379456: 


EP, 4575657 
T P. 2338338 


Theſine of the arch, of 1 3. deg. 31- min* 22. ſec, whoſe eom- 
p'cment AC,76.deg.28.min. 38.(ec.is the third fide, demanded. 


2 Ifthe angle given be acute, and his verſed fineD C. 
A B, 45. d. 5$. min. The ſame 45.d. 58. min. 
B C, 59. 58 The compl. 30. 02, 
A 'F, 105. y6- DN, 56. — D P, 2702957 
V F, 2745187 


— ——— 


A,B C, :$4. 14, m. DE, r0ococoo. D R, 12448144 
61. 46. CE, $$:0x84, D T, 6224073 


ur — 


D C, 1189716 


As D EF, rocoocoos toD T,6:24072.Sois D C, 189916 
to D L, 740488. which taken from D P, 9702957. leancth 
LF. $96 2469-thefine @f the arch 63-dcg. 46. min. $. ſec. whole 
complement 26. deg, 19, min. 52,ſec. is the fide £ C; ſanght for, 


3 If the angle given be obruſe - ad his verſed fine D 6, 
A 8, 45- deg. 58. min, the ſame 45, deg- 58. min. 


B C00, 90 the comp» 30, 03. 

#5, of FIX; 36 08, D ?P, 9702957 
QF, .15. $6 VE, 2745187 
ABC, 112.9. 35. min- DR, 12448144 


the cxceife 22, © 35,D B, 13840267 D T, 6234073 
es, © TY | | ks 


J- % 


www +  sW 


Pho fourth noobs of Teigonemarrta, $51 
As D E, 1coo0000. to DT}, 6224492; SoisDb 
13340267. to De, 8614282. which taken "from D Þ 
9702957» leaucth 4 P,1088 675-rhe ſine of the arch of 6, devrecs 
15. minutes, whoſe complement $3. coree? a5; minines pf the 
thicd fide A C, required. 


4 If the angle given be obtuſe, and hisverſed fine D H, 
A B, 45, deg. 58. min. Thelame 45. deg. 5$. min, 


B C, 59- 58. The comple : 30, 02. 

AF, log. 9$6- DN, 76. DP, 9702957 

QF, 15: 56. VE, 2745187 
D &,12448144 
EE 

ABC, 170» T D, 6:14072 


99- 


—  _ __ ——— 


the exceſſe $9. D þ, 19848077. 

As D S. 10990000. to DT, 6224672. S0 is D h 19848077 
to DO, 1235 3586. from whence the fine ' 
— 97057 ſubrracted. 


bp 


Leaucth P LA — 2650529 The (ine of the arch of Is deg. 
- 22+ minutes x4 ſeconds, which added to the quadrant go. deg- 
maketh AC, the third fide demanded to bee roy. degrees 223 


minntes 14. ſeconds, 


Note ; If in thus caſe the fourth wwrber bee found all one with the 


fine D ÞP, 41 it ſhould bee found, if the verſe! fine wire DI iti 4 


fine that the third fide is 4 quadrant, breauſy it bath #o fue of the 
complement. or of the exceſſe. Fer if yow ſubiraF D P, frem D 7, 
there rewarnerh nathong. 


5 the ehind ſide, be given lefle then aquedranc, and his ver] 
ne L P. | 7} en 
" AB. 45+ deg. $$. min. The lame 45+ * 5s. mi. 

BC, 59. 58 The 66m * $0 *—- | 

w* 4 | — ——_ m—_—_—_— 


- | — 


AF, 


133 The fourth Peokeof Trigunmneinis; = 
4 F, nyo. deg, $6 min. DN, 76- deg. — DP: 9704897 


[0] P, I9, 56+ — D, 2745197 
A C, 26: deg- 30, Min, ——— = DR, 12448144 
TD, 622407% 


63; deg 40 Mile —— ——— LP, 9962469 
DL, 740488 


As D T, 62240943. to DE, 10000800, So isD L, 140488 
ts D C, 1189716 - Which ſaubtrafted frem DE, 10000980, 
there remaineth. C E, $8 10284. the fine of che angle CB E, 61. 
deg- 46. mis. Whoſc complement 28.degr- 1 4. min, isthe angle 
A BC, required. 


6 If the third fide bee gincn more then a Quadrant, and che 
fine of his excefle P Q. 

AB, gs. deg. 56. min: The ſame 45. 0d. 58. m. 

BC, 59. 58. The compl. 30. 02. 


A rrn—— — 


A F,1os.deg- 56. deg. D N, 76, deg. — DP, 99032957 
Q F, 159 $6: —— m—m——— VF,458; 


OO —  —— —__— 


D R, 12448144 


D T, 6124073 
AC, — 10s. deg. t2,m. 
The cxcefle 15. 23. P ©, 2650629 
D P, 9702957 


— — _  — 


D Q, 12352506 


AsDT, 6124074. to D E, 10000808. So is D ©, 12253506 
to D hk, 19848077. the verſed line of theangie 4 B C,damas- 
ded being 190, deg- | 


* > if 


” : = 
. C4 . % 
- - F; 
n , . 
= 
aw , 
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Thefrrnh note i Trememaris; toy 

The vſe of the alor going Axiemes, Or | 

A diccion, whereby is ſhewed, how by the heloe of theſe 4. 
Axiomes, whiei forrrerly haue beene exp'ained, any demand, 
io whatſoever ſphzricall triangle, may very eably be 10::nd out+ 

Firſs Remember, that ſame ſpherical triangle, © right engl: d, 
4n1 ſome obliquang/ed. Aud that of yi ght angled [pharicall triangles 
ſome haws 3. [ome 1. ard others enely one right angle, 

Therefore of « 71ght angle! ſphericall triangle, bane three right an- 
gle, thoſe right angles being giuen, their ſider alſe arg ginen : 
An 'contrarilze, bythe 68. #f the firs, 

If the right angled ſpherical triangle bane two right angler : thoſe 
two right angles bring ginen, the 2. ſides alſs oppoſite to theſe 2 right 
angler, are gruen,; to wit,1. quadrants, by the 68. of the fir #. But j 
beſider,the third S14 be alſo given; or the third angle; either of 'hefs 
bring ginen the #ther alſo hall be gien, for that the thrrd lt þ ppofite 
fo the therd angle, the Lars brin 2-94u4drant 1,6 wothing #:1/h but ihe 
wernſure #f that angle, by the 58. of the firſt. 

Thevefore in the/e two caſes, thire i mo neede of Tri gonomettie, 
Fat if the ſpherical right angled triangle, hane one ty 0s right and 
the ether two oblique angles, in that caſe Trigononettie i ofien 
required, 

And [Ithenrs 4 —_= avgled ſpherical Triangle, of this fort is 
threefold, for either both the other two angles are acn's of both ob- 
uſe or one ebtaſe and the ather acute, bythe 63.0f the firf. My Ax 
iowes ſhrw wot the reſolution of thew, except they haue beſides the 
right aogle two acute angler and by that meaxes cuerie fide lefſe then 
« qnidran by the 65..f the firſt. 

But if a vight angled [phericalt Triangle, with tws obtuſe angler 
be giuen you to reſo /ut or with one 1biuſe ard ang acute angletor with 
two fides aither of theme mare then a quadrant; In Brad of that Tri» 
angle, you way reſelne the leſſer Triangle oppoſite thereants, ”/ 

er the right angiedcriangle BD C, right angledatD, and 
obraſc angled ar B aud C,be given you to teſolue ; in lead rherof 
you may reſ#/ue the right rriangle, A BC, oppoſice 
from the angle D to thetriangle B DC, 

For 1ener 2. things are given inche triangle BD C, che 
ſame 3. things ball be allo ginen1n che rriangle A B C, fithence 
the anglcs ar A, and D, are equali by the 55, of the firſt —__ 


El 


ſides AB, and BC, are the complement of the ſides BD, and 
CD, And lafily, the obtuſe angle at B, and C, are the Comple. 
ments ef che acute angles, at B,ard C, by 60. and 21+ of the firfl, 

Jo liks manner, If the triangle C E D, right angled at D obrmſ/q 
ungled at E, and acute angled at C, bee gizen you ts reſolne, 1» ſtead 
thereef you may reſolne the triangle E D F, oppoſite to the triangle 
E C D, from the angle C. 

But if 4right angled ſpherical Triangle, with two arnte angles, 
or with all the three ſides, exery #14 of thew breing lefſe then a qua» 
drant, be ginen you ts reſolue ; therein nothing can be demanded that 
J0u way not find by the helps of a few of my Axionues ont vf what fo« 
ener three things ginen either with one multiplication or d1niſien, and 
ſometime? alſo without an) wltiplication or diniſion,by addition and 
fubtr aRion onely : Pronided alwaies that if in the Triangle yr opeun- 
ded, 4 [ufficient proper tion for the reſolution bes net apparent berwixt 
the things ginew, aud the things demanded, you may then continue 
ewery of the Sder wntill quadrants. And ſo conclude the whole figure 
in 4 quadrant. 

Thi: beeing don, in the Complements of the ſides, and eugle; 
ginen and required, you fhall find ſome proportion, fitting ts your 


purſe. 
4 At for Example. 

Iu the former of che ſacceeding figure, in the triangle A BC, 
by the fide A B, and theangies B AC, and ACB, the fide 
A C, is required : Becauſethere is no proportien, ſhewed in 
theſe things giucn and dearanded, whereof mencior is made in 
the Axiomes of proportiens ; Therefore you may continue c- 
very of the fides, voto quadrants, and eenclude the whole figera 

.n 


nd 


The fourth Booke of Trigamets ia, 


in the quadrant, D F, after thi; bh 
raanner ; Which continuation , 
being made inth2?BDE, and p by 
CD F, (uch a proportion 15 gi- 
en, as it is ſet downe in the 1@- : vs 


cond Axiome. 


a”. 1 
herefore by that Axiome 7 - 
Therefore by that Axi Ran by 


you ſhall thus eonclade. 


As the fine ofthebaſe D F, G 
to the Tangent of the perpen- 
diculer E B, So is the line of 
the quadrant D F, or the Radins, tO the Ta#gent of che Perpendi- 
cules FDC, whole complement is the areh AC, required, 


Likewiſe, If in the Triangle AR 
ABC, all theangles are given, 
and che perpendiculer BC, is re- 
quired ; becauſe in theſe things 


zinen and ſopghr for,there is no A 

proportion manifefl, according © 

to my Axiomes, therefore you > 

may continue the triangle Mm 

ABC after this manner, ; 
Which being done, in the tri- o 32 

angle, DEB, it (hall bee. As s AN 

DBE,oDE. Sois DEB, to Sf - } 

DB.by che third Axiom; which T 

DB, being knowne ; B C, his + 

complement is alſo knoyne, ond 


But if the firſ# contienation be ##t (ufficient, you nay alſo the the 
fund, 41 you ſeo done in this = le; reds wm anglea 
fi*en, to flud the bipotheunſs, the fir # coutrunation ©s not ſuſſiciens ; 
HILLS ou _ the un tha u, Thewralfo pR—_ the 

E, «r formerly [ had continned the triangle, 435 Cy 


1 The ftarth Buokraf Trigumemiteia: , 


As HI, the Tangins, te S one oeenes 
IB, the Radio + SO 56DE, @- 4 
che Taugent to E B, the inc, res NN, + : 
by the ſecond Axiome; of in 4 's) 
which arch, B E the Comple- \\%. # 
ment, is the Hipochenuſa AE tO 
ſought tor. KW... 

\ 
Ad thus ranch of right 4#- K-14 
gled Triangle, T 
_ er. jÞ 
we ann" 


Of oblique angled Triangles. 


T ovuching tbliquanyled triangles, you ave for the woſÞ part ts bi 
adurtiſed a1 1% right angled : to wit, if any obliqnangicd triangle bt 
gines you toreſolue, hining the fides cuery ene more then quadrant! 
1m ſtead thereof Jon may reſolne the triangle oppoſite theremnie, the: 
hath the fider tucry ane lefe than quadrants : which oppefirg you 
have learnid inthe firft beoke the 6, Pre: Far wy Axtomg:; of pro. 
portions, albeit they may be {4id after @ ſort tebe general; yer they 
are chieflie applied to theſe Triangles wheraef exery fide v7 twa of the 

incipall (that z which include the angle ginen or ſonght) axe ener) 
of them lefſe then quadrants. 

Of theſe therefore ſome way bee reſolned witheut redaRion ty 
right angled triangles : and ſore caxngt bee reſalned without re. 
Aucing to right angler. 

EW ithont reducing to right angles, they may bee reſeo/ned which 
ave agreable to the third ov fourth Jxiomet of proteriiens. 

T hoſe art agreeable teths third Anxiome, whavein, by the 2, fidt 
with the anxle expe jte to our of them the angle epyeſſie te the other if 
them = Yequired : Or eotrarily by the two angler, with ane flde« 
profits to ene of the; the ather fs appefite to the «they of them 4 & 


mwanded, Ar in theſe Dingrams friioping, Wherein: 


08 ware $61 ak it = 
& SPIN Ts 
. b - | "4 4 ” 


YO warth" ub 
A1GIH,nGH; 
Seu HGI, reH TE. 
Andas KL, toKML; 
So#uKM,coKLM, 


7 


7 Y/ 
/ 
AC 


Some arc agreeablecothe fourth Axiome of Proporticas | of 
themſelves ; and lome accidentally. 
Theſe are of rhemſelwes, agreeable to the fourth Axiome of Pro. 
b «portions ; #herea by the two fides groem, every f them lefſe thes 
by -_ «#ts, together with the angie vhended by then, ; onther 
the third fide is demended. Or contrarily, by all the three pas fo 
hs ven, auy angle comprehended of two of the ſider, every of them bring 
_ leſſe thew Qu4draut?, 4 required; As imtheſe, >" IV 


& 


'85 "i 

by 

ry ; 
$7; = 
. = 


, - 
v3 6 To ur we cc Gu 


.. Thofvanth beef rig 


4 


Wit . 


"Je the 3. latter wheresf, which hone the fides, GH and XK L, grea- 
Jer then Onadrans. 

If fath a demard be neade, 43 the figurtt following, doe ſhew  be- 
cauſe there,the 2. fiderincluding the angle ginen or required; are not 
ener) FA thrw uſe thew quadrant, ar the fourth Axiome requirerh, 

Is fead o Triangle GHI,o KL M. you may reſoing the 
Triage, HNO, or EP O, in whather of which you will the 1 fides 
including the angle ginen, or ſought for, arvcvery of them lefſs thew 

rauts, ancording vo therwulcs f the fourth Axioms. 
But if the fide G Mor K L , be a quadrant, jon need uot r1ſolue 


or MLS, of 3 give rermery which right angled Triengie 


She forth You & roigrniinn,. 71s 


: En bhan 


bring reſolved ; the obliquangled Triangle, adjacens theriznto 
that it eral the C Lo Drs ih right angledtriangle) at 
be reſolved. | 
- Theſe things $ being ebſeryed; the fourth Axieme ſhall be ſuſh- 
cient : mor ſhall } ol. for cycry caſeof angies Teton _— 
hs tomake s partieuler Axioone, whi which otherwiſe Gen'd be 
« _ - alſo i = = plave you aye to a__ oo pier 
| an ebliquan; led Triangle propenwnded, bee agreeable to 
NN 8 cient eek, Lite theſe, 


|. = 


eo NN Tu one of which, the angle at B and C, and is the eaher the 
i | Gadtl 6 demanded ;* Fils, the fdoB Cant GH Hy cr 


1) the fourth Lxiew ; ths by thr own, ax ofvieehe Sa 


Is 5- Phe fourth Rooke of Trigondcrnttria, 
bee Found by the third Axtom:. Aad thus much of thoſe Obliquz- 
angled Triansler, that of themſelves are agreeable to the fourth 
Axiome of Proporti97s, 

Accidenraliy, thoſe are agretable to rhe fourth Axtome of Pro. 
portians . Whereis ether by the three Angles given, ſowe ore fide 
is deggand:d : Or by ewo argies with a ile inter) dcent bring given ; 


the third angle is enght for. As mtheſe, 


Which 1 therefore ſay actidmitly, rs agree to the ſowrth Axiows, 
berauſe otherwiſe they are nyt agreeable rieerewnts thea that the idea 
way be changed into angler, ani the angletints ſider; which bow the 
ſane may be per form:4 1 have ſhrwed 31 the fir 3ooke the 68 Prop: 
Which Propoſition, hee that truly nderfBandeth, and will weigheth 
with hinſilfe, hall bere 144 8 wore of that rautrev. Tet in favenr 
of the Lvarnert which lee wat alwe)es rot4ine the ſpreiall prints of 

Rules fet Bowie. I will vere inſern, and repeat a : Iuthu 

changing of Aug/tt and Sider, you nenS$ 14kg in cad of the groatef 

fidr, «nd tht angle oppeſite thereunts, the Complements alwayer to 4 

Semvicircle ; fer the reaſon ſhewed in the ſaid 61 Prop: of the 1. books, 
As for Example, 


Oo ll >= =» 


Ge 6 It. oP.=, = <2 
 Th0 fourth Books of Trigevomeirrs, T4 
If in the Triangle D E F, yco wovld change the angles into 
ſides ; and contrarily, the Triangle will therenpop be ſuch, a3 ig 
the Triangle G HI, Wherevpen it appeareth in the calculation, 
you are not to take the yerſed ine of the fide DE, but of the com- 
plement to a Semi-circle, which Complement aniwereth to che 
obcnſe angle HIG, 


But hers alſo, that bath plats which I have fort-warned jou of 
tnching oblique angled Triangles, which of chemſelnet are agreablo 
ts the fourth Axiom ; te wit, if the teYmer ginen ars agreeable to 
the fourth Axion, but wot the terms demanded : 


Ar for Example. 


if in the oblique-angled Triangle. 
A BC, by the angles giuen,at A,and B, B 
tozether with the ſide A B, the fide 
AC,and BC, is to be tound. Firſt, you 
myft finde the angle ACB, by the 
fourch Axiom. And chen the fide A C, 
or B C, bythethird Axiom. & 


Now there remaineth theſe oblignangled Triangles, which niither 
«14 agretable to the third nov the fourth Axiom of Progertions : 
19 wit theſe, wherein ether by the ewo ginen fider,and an angle #7pe = 
ſire to one of them bring al/s ginen : the angle oppoſite to neither of 
thew, or the fide #ppeſite 18 the viknowne angle uw demanded : or com 
trarily, By the two angles ginen, aud 4 = oppoſite to one of theme. 
being a/ſe finen : the pads appeſite to netibor of them, or the angle op« 
peſts to the vnknowne fide ts required, 

beſe cannet be reſolned, but by being reduced tovight angled Triz 
angles, Aud they are reduced to right angled Triengtns by lerting 
fall @ perpendienler, which perpendienter falith withews, or within 
the Triangle : it falleth withous the Triangle,if it be let fall from av 
acure ang 'e : It falleth within the Triang le,if it be let fall from an +6- 
tnſe angle : How/oewcr it falleth, it is alwaye: oppoſite to the knowne 
angle, and * fertud bythe third Axion, after this manucr- 


L 3 1 As 


» 
= —— 


» 
: 
(9) 


: ASADB,coAB, Sois DAB coDB, 

> A8GHF, ©oGP, Sois HG F, HE. 

3 ASIMK,teIK, SoisMIK, toM K. 

4 Ax P QO,coPO, SoisOPQ, toO QT. 
s ASRVS,coRS; Sos VRS,coVS. 

6 ASWZX,toWX; Sos ZWX, to ZX- 


And the yeryendienlars BD, FH, K Me. in all theſe ebligue- 
angled Triangle: bring found, you have tw right angled T rianglu 
af three termes given. 


At for Example. 
_ Ta the firſtkind A 8 D, and DCFB, 
=. the ſecond, E p 2, end G FH. and fo forwarde. hs 
7 of which ri led Triavgles what ſpeney is ve 
i» thy Frowere rn Mana Siepatng = « wery eafily found = " 
ſprq#l) if ewary flt be comtinurd to Quadrant after this manner- 


—— 


wor REP ion bring made, 
1fby AB,BC,ord BAC, gives ; 
Td AC, 1 fay by 'Þo frl# 
Axboww. 

: AsHD, toDE. Sois FA, 
toA E, which taken from E D, 
there remaineth A D. 

3 AszHD, to DE. So is 
GC, co CE, whoſe Comple. 
ment is C D, which taken from 
AD, there remainerth the arch 
AC: 

But if by the ſave teymes ginen, I wonld finds 
I fay by Be ſecond Axiom. # woe nachos 

: As DH, tro HE. Seis AF, to F E, which taken from E H, 
there remaineth F H, - 

2 As DH co HE, SoisCG, co GE, whoſe Complement is 
G H, which taken from F H,chere remaineth F G, the meaſure of 
the angle AB C, demanded. Thereft, yſe will ceach you. 


The end of the fourth Beokes. 
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THE FIFTH BOOKE OF 
TRIGONOMETRIA, 
By B. P. 


Of the briefe Rules and varieties in the Cat- 


culation of Trigonometria, 


5 N the foure former Bookes 1 haue ſet down the Rules 
9 peceflary in Trigenometrie , In this fifth avd lafl 
” Booke 1 will treat of certaine brieſe Ru'cs and yarie- 
£ ties in the Caleulation of Triz*#nometrrie, which al- 


—_ chough they are not of neccfſi.ic, yet they ate very 
pleaſant inthe vie thereof, 


- ST] 


The bricfe Rules in the calculation of Trigonometrie 
are principally, Sixe. 


T he firſt briefe Rule. 


"In the Rale of ?roportion, wherein alwayes there ongh to be 
chree tearmes ginen - Ifthe frrit place be Radias, and the ſecond 
and third a Sine, how to anoyd both multiplication and dinifion. 

The Rule. I» ffrad of the two Sines ginen brides the Rading : 
taks the Complemints of the archrs auſwering to thoſe finer, and you 
feral have 4 ſpherical Triangle right angled, agrerable to the fourth 
Axiowt of ſpherical Triangles, and /s to bre yeſolued by Profiha 
pazricis. | 


Asfor Example. 


If ſuch a Pcopoficion bee giuen 33 Radins A E, to the fine of 


7 


Tha ith. hate af Trinogmerrlys 
EF, fo isthefine of AB, to 
the fine of B C, 

In flcad of the-giver ar. 
chesAB,ande F, 1n the ſe» 
cond and third place, take the 
Complements of chem bein 
BEandED; and you Mak 
have the Triansle BED, 
righe-avgled at E, By —__ 
whereof you ſhall find (with 4 
ont any multiplication and 
diviſion by the fourth Axi- 
ome) the ſide B C demanded, 
being the Complement of the ſide D B. 

Then let the ſide A B, be 42 deg,” — 

ThefideEF, is 48 deg. 25 min. 

Then thefide B E, (hall ba 48 deg. — 

Andthe fide D E, hall be 41 deg, 35 min. 
Which things being thus had, I chas proceed - 

D E, 41 deg. 35 min. the ſame 41 d. 35min. 
45. —— the Compl. 42, — 


89. 35 — 84. 35 The lint it "9937354 


—O— 


— 25 — — Th «wha 7172r 
3. 0119+ tooloof5 
The fige of the areh B C, 26; deg. 3+ fnin; — $yoogogy 


If inthe firſt place be a fine,and the fecond or third the Radius, 
co auoid dinifien by bringing dins into the firſt place, 
The Rule. In fead of the Sint pat in vhs fipſt glaes, takg rhe Se: 
vant of the Complenernt, ſo ſuck you bane your deflror © - 0 
R. a5 the fine iscoch2 Radius :So is che Radiusto the Seeanc of 
m——— nor" ax" 
Ar for Example, SON 
As BC, the line ef the angle B A'C,/is coA B, the Redins *So 
is B C.the Radiusro AB, the Secant ofthe Complement ABC. 
by che fir ofplaiac Triangles © © + - -- _ 


The ſawe alſo may be thu: demonftraed. 


As AD,the fine of the angle 
ACD, te AC, the Radins t 


G6 is AF, Radius to A E, B 


the Secant of the Complement 


CAD. 

—_ Example. 

proportion be given? 

Azche fine of the arch TI quo \ 
. is to the ſine' of the arch * 
BC, zo deg. 2 min. So 18 the 
fine of the arch AE; thar is 
the Radius, to the ſine of the 
arch E F, A. 

' In Readof the fine of the 


wh AB, cody ek 


TE 


take the Secane of the Complement 48 deg.aud 
proportion thus 


As the Radius Togootn, 
is to the Secant of 4*.de. 
rees 14944765. 50 is the 
ne ofthearch B C, 390.de- 
grees two minutes ; to wit, 
yooger7- co the fine of the 
arch E F, 7479910. being 
48. deg. 25. mia, 


The third briefe Rule. 


If im the firſt place bee a Tangent, and in the ſecond, or third 
a Radius z to anoyd diuilion by bringing the Radius inco the firſt” 


lace. 
- The Rifle : I» Brad of the Tavgint put in the firſt plars, taks 
the Tangent of the Complenint, aud you hans your defire, 

Foy as the Tangent ro the Radius :So is the Radius to the Tune 
gent of che Complement. 


Alt for Example. 


As BC, the Tangent of 
theangleBAC, ist@AC, 
the Radius : So is B C, 
— —__ to SG the 

an ot che- le- 
AT C, by che firſt of 


Plaine Triangles. , 


\ 


4 & 
As B C by oennoymgp bm rn 
, ne to , the Radius AD, 
Radins co D 5h TangeneafneCompiem es. the 
. Example, If this proportion were given, ag che Apgenr EP, 


a” 


A 


4 deg, 85 min. cothe Radius A F. 
- 3 Win. cothe ine A C, 

> fRleadof the Tangent 
E F, 48 deg. 25 mis. cake 
the Tangent of the Corn- 
_ 41 degr. 35 min. 

our tion 

wlll be ſuck: ——__ 

As che Radius 10000000 
to the Tangent 41 deegr. 
35 nin. $$732:15. So is 
the Tangent BC, 30 deg. 
2. min, 55$1262- to the 


GC 


So is BC, che Tangent ;0 


T8. 
FS BE 


fine AC. 5 129838. 30d. ten 


j1 min. 46 (cconds. 


| The fenrth briefe Role. | 
If in the firſt place be a Secant,and inthe ſceond or third rhe 
Radins, co auoyd diviſion by briagiog che Radins into the firſt 


'Jaf of Serant tin the firff ylace TOP obs 


hens a properiien wherein the 
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ts 


] 


£ Fof, As the Seeant is to the Radius; Sois the Radius tothe 


line of the Corplemenr. 


Ar fov Ex - 
? As AB, the Seeant of oatoray BC, its B C,che Radius; 


Sois ABrhe Radins, croBC, 
the fine of che 

B A C,by che ficſt of plaige Tri- 
aoplet- 


The ſaxe avay bee alfe this ! 
ads p79 


At the Seeant AE, is ro the 


B 


G 


li 
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The fifth briefs Rale, 
If in the firſt place be a fine ; and tio Radins to evnnert, the $i. 
viſion co be by the firſt ſine into a multipligation- 


The Rule. Is Srad of the fine in the firff plare, yuothe Srecnt of 
the Complement, And the Problens fhalibe performed. 


Fer if ſuch « propettion be gluen. As 4 F, the fine of the an3 


gle A CB, is to B C. the fine - 

of the angle BA C. Sois the p- 

fide A B,to the fide B C:By MEN 
letting fall che perpendiculer = af | 

B D, you ſhall ſay with like "= HEN 1, \ 
effec. 7” C 


z As 4 B, theRadius,co Þ D, the fine oftheargle B AC; 
So is the fide AB,rothe fide BD. 


> As B D, the RadinscoBC, the Secantof theangleD BC. 
being the Complement of the angle ACB,or D E B.'So isthe 
fide & D,to the fide B C, by the ficlt of plaize Triangles. 


Tf in the fir place bee a Radius ; and inthe ſecond and third 
Sines and Tangents mixed ; Secancs ; to refoluc the Problers 
by Profibapherici onely. 


The Ru'e, drcomp! the T anrtutt and Seeants in rhe the 

fines avd the Example will hs agreeable to the firf ns bk. 
But if che Tangene or Secant banc more then 9 figures, rake 

the laft 7. figurcy- for the finc, and wwciply the fine ofthe 6cher 


areh gines, by che firft figure, or figures, ifthere bs more then 
oh Rolle he yoda kenny 
ief : Aker this gave: ads" 

CC. ow * 


A -» == =  . iw.i-a © ki 6. we -< 


W £2. 


= worn us 
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If ſach a proportion , 
were giuen; =: Radi- © 
wt A 3 to the Tangeoc, 
EF, ——_— AF, 
«my Ww = oo 
It 269872, 
xt fine of & arch Þ F 
A C: ( which is the arch 
of 30.. xt. m. 46- ſee.) 
$139037- to the Tan. >) 
c ofthe arch B C. 
Vice for $ fine 126 g8-3 A. 
the ſcauen laſt figures of 
the Tangent 11269872; and rake oue of the Table che arch an- 
ſ{wering rochathine, being 7. degr. 17.min.44-ſec.Then proceed 
thus by the ficlt briefe Rule, 
Ofche arch 7.d. 17 m. 44 ſec. the Compl: is $3. 42 m. 16.ſcc, 
Of che arch 30. 31. 46. rtheCompl:isggg, 8. 14. 
Therefore aceocding to the fourch Axiome of ſphzricall 
Triangles. 
The leſſer fide is 59.d.$.m.14-ſec. the ame is 59.d.03,m.12.ſce. 
the greater fide is $2. 42.16, the Compl. is 07 17. 44- 
the ſom is 141 d- 5o m- 30. (- 66d. 25,m-58 {. the fine 9165916 
The cxcefſe 51 d.go m.z0 ſees the fine yhereof is 7863064 
xt 3033852 
The nember found by the firſt briefe raleis — 651426 
To which adde che fine of the ocher arch give, gr2g837 
The rorall is the Tangenc ofthe arch of zo. deg- 2+ Min. 5781263 + 
for che arch B C. required. 
Note. If (he ginen Tangent were 21269873. afterthe order 
df che firſt briefs Rule by che laſt ſeauen figares, it is 1269373 * 
ſhould multiply the fine ofthe other arch given 3129337 
pen and theprodad, you ſhould adde to 6 51436. the number 


found by the firtt bri Þ 4 
— the T — _ (ach 1369873 : after the pratice 
fc ik bics Rl by rh lf. Fire 1269173 yu ould 
rin baabenk Loloel edn F 15 1c) amr 


_- 
- 


be vo! 
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Laſtly, if before the 7. laft figures were 4, you ſhould muleiply 
$129837, by 4+ if 5, by 5: If12, by 12. If ar 3, by 313: and 
ſo forwards. 

The reaſen is becauſe the whole fine 5129837. was tobe mul. Þ ' 
tiplyed by che whole Tangent 11269873, "= 1 

But by the vſe of the firſt briefe Rule, the ſine 5129837, wa; 
onely multiplyed by 1269872. Then there remained che multi. 
plication to be made by x, or 2, or 3- or whatſoener went before 
choſe 7, figures 1 269872. And thereforerhe produdt by 1 ©, ant 
5129837. 15 to bee direftly ynder-written vader 651436. the 
number ſound by the firft briefe Rule;becauſe that found number 
is the ProduRt of the multiplication of the fine 5125837. an 
x259872, diuided by the Radins ; Which Produdt it it were no; 
dinided by the Radius ſhould ſtand thus, 65 14260000000. 

Then becauſe the laſt multiplyer 1+ is 1n the eight place roward 
the left hand chertore alſo the produdt of the multiplier 5 1 298z7 
ſhall neceſſarily be ſo vader wricten, that his lafi namber be im th: 
cight place, che-/alt bur one in che ninth place ;"aud [v forwards af, 
cor this mariner- 65142 60000090» 

$1298 37. 
The ſeaxenth briefe Rule. 

What (ocger tearmes are giuen z to find out the demand by 
Profthapbericu onely. . 

The R'le. 7 hat you way alwayes have the Rading it the firf plare; 
Worke by the /econd, third, fourth, or fft briefe Rule thew por form | 
the reſt by the firſt or fxth briefe Rule, 

Ot the varietics in geverall of Trigonemetricall 
ca'culation., 

In the reſolution of Triangles, eſpecially of (pharical ; ane and thi 
[ame dewand oftentiuwe: b 'y the ſame things gh«en m7 bee fomnd ont 
jundry and diners wayer t Whereof there are fonre reaſont, exgry of 
which I will vnfold in ſenerall Theorems. 

The ficli Theorem of the variety of Trigonemcitienll 
calculation, | 

Emery _ of the Rading to the fine, Tangent, or Streams, and 

Triewgl ;3 ey be varied three wayei by the fir Aniome of yiawe 
”n 


——- 
| —_ -« *% 


The fifth. Baoke of Tragametr 5a: FTE! 
Thetefore in the right angled Trigngle A B C,ifby the arches 
BAC 43 deg-25 win. and A Þ, 43 deg-girep.; thenech BC, 
demanded. Becauſe chis Prpporgionis given ACA E, the. RaGi- 
ns. ist6 E F, the fine; 64A B.che fic, to B C the ſine, by the 
firſt Azxtorne« of Sphzricall Triangles. That is, 
Becauſe in the p/ai 1c Triangle GBO, by theſe two given, BAC 
and AB; allth: angles, gad moreover the fide SB, to wit ; the 


 finceftaca chAB,arggivey; 1 may findihe fide B O, being the 


line ofcheareh B C, chree wayes; To lay, either thus, 
As © 'B, the Radins, pes —— - 16040000 
To BO, the five of theansleBAC;orRBGO, 7479912 
Sois G B, the linegfthearch AB, —» — _ 6691306 
TeB O, the Gacofthearch BC, ws mrs , 5000s 


#54 The fifth Booke of Trigonemetria, 
Oy tha. 
As G B, the Sceant of the angle BG O: ww rc. 
To B ©. the Tangent of the lame angle, — 11269372 
So is G B. the fine of the arch A B; — 6691306 
To B O. the fine of theareh B C, $00z63Þ 


Or leftly thes, 

As G B. the Secant ofthe angle GB O: —— 13369141 

To B ©, the Radins — = 7000009 

So 15 GB. the fine of the arch AB, —— ——— G66g1 306 

To B O. the fine ofthearch BC. _— —— — x$ooga;s 

$0 in the ſame ſpherical! Triangle A B C. It by B'A C. 48,deg. 
35,,m.and AC;30-d:g,51. m- 40+ ſer, given :the arch BC.b: de. 
manded. Becauſe the prep>riton 1s giuen, 

As AF, the Radius, to EF the Tangent; ſo is the A C. the fine 
toB C, the Tangent : by the ſecond Axiom? of ſph=cicall Trians 
gies. Thar 1s, 

Becauſe in the plaive Triangle HP C. bytheſe rwo B A C: 
and A_C, given all.che angles. ace given; andplforhe 6:Je AC, 
I may finde the fide PC. being ehe Tatigencof rhe angle. B A C, 
Or Þ H C, bythree ſeuerall wayes, tawic, pucting the fide AC 
tor the Radius, rhus. 

s HC. the Radiug —— — — ww 10000000 
To © C. che Tavgent ofthe angle: PHC. 1136 9873 
So id HC, the fine of the arch'A GC. — ITED 
To P.C the Tangene ofchearch BC. — $781263 


So is HC, the fine oftheareh A-C, 
To P C,che Tangent of the arch. B C, 
Or laſtly thirs, putting the ſide H Þ;forche 
As H Cocke pai angle Fa 
To PC, the fine of theznglc on 
So is H C, thefine ofthearch AC, 
To P C, the Tangenof the atch BC, 


— wo ww 
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The ſcernd Theorem of 134 © aricty of Trigeveme- 
tricall calenlation.; 

In the rule of Proportion wherein there are alwayeafoure tearmer; 
three grven, the fourth demarded: It is all one whether of the 1we 
widdle trarmes | ſhall put in the ſecond of third place. 

Fox it is all one, whether I ſhall ſay, 
A$2.t0 4.105-tolo., Or, 
A$s3.tO5.10 4-10 10- 

From hence every Example of che ficſt Theoxera may againe 
be yaried three wayes- 

The fir'\ Example of the firft Theorem, was thus : 

As the Radius, — 1 ©0OD00S 
To the fincoftheangleBA®, — m—_— W499: 
So is th: fine ofthearch AB, ———- ——— G69g1306 
To the fine of thearc@a BC, —— —  — 5oo5ou 


In fiead thereof I may now ſay, uſing againe the variety ofthe 
ficſt Theorem, 

As the Radius, ——— wm 2 o— I0000000 
Tothe fire ofrhearch 4 FB, m_—_ _--- G6 
So is the fine ofthe avgle BAC, we — 7479913 


Torke fine of the arch B C, —_ — *gooco0;s 

:,x*the Setame of thearch dB, ———— 13456327 
Tothe Tanganc of the ſame arch, —— — 900404a 
So is the lint of the angle B AG, —— — 97479914 


To the ſine of the arch 8 C, —  _—_ 5005038 
Or laflly,as the Secant of the compl:ofthe arch {4 Bri4 ggg756 


Tothe Radius, — — I 2000008 
Soi:the line ofthe angle B AC, — 747991s 
Tothe fine of thaarch BC, en 5005038 
| The ſecond Example of the firfi Theorem, was thus : 
As the Radiagsg, mm ene == — }. I 0000080 


To the Tangent oftheangie B AC, —— JI: 
abt 42 energy, CC, morn —m— ———_— 
Tothe Tangent of the archBC, —— $78: 262 
Io ficad thereof I will now fay : ufing the yariery 
| alſo of the fir Theorem. 
" AscheRadinsg, © mw — — 
Totheſine ofthe unch AG. mad. 


- 
v 
: 
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So is the Tangenroftheangle B YC, "wm 166 
To the Tawgent of the atch & Co wn — $78126* 
Or, As the Secant of the arch, AC. — — 1164960; 
To the Tanrgcat ofthe ſame arch —— — 5976055 


So is the Tangent of the angle B AC, —— 11269873 
To the Tangent of the arch & C, mn monte —— $7126: 


Or laſtly, as the Secant of che Compl : of Þ arch A Ce 19493797 

To the Radins, o———_—_ - _ 1©00©0000 

So is the Tangent of the angle BA C, — 11269835 

Tothe Tangent ef the arch B C, _ w—— {7:62 
Tre third Theorem of the varicucof 

Fa Trigonometricall calculation, 

The fines of the arcurs and the Secant of the Complements are 
Paripracally propertromall. : 

That is, As the fine of the greater atch 1s tothe (ine of the 
lefler arch : So is the Seeant ofthe Complement of the lefſer arch 
to the Secant of the compiemenc of the greater arch, 

And in /ike manner, As the (inc of the lefſar arch 1$:6 the 
fine of the greater arch : So i; the Secanc of the Complemenc 
of the greater arch , tothe Secant of the Complement of the lef- 


{&c arch, 
The reaſon ofthis reciprocal! proportion, 1s 

Brean/e the Radine is 4 means proportional! betrweext the frur of 
any ar1h of the Secant of the Complement of that arch, That 15, 

- As the fine is to the Ra- 
dr, | So is the Radius to the = 
Secant ofthe Complement. B 
« ©. "Ms for Example. 
5. As AD, the inc ofthearch G |--+-ocoooonnn dt 
BC, is ts the Radius A C. So 
Hthe Radins AF coAE, the 
— of the Complement 
tae fourth of the (ixt of 
Bwehas; . Or by che.46 ot the 
fic hereg 72 + | 
Therefore whatſotyer fine A' 
Fanuitrytyed by the Secant of Ong 


* 


6 
| | q 


CY 


> in GwWmu!lk vw - 


Fa 


[on 
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And thereopon, the plaine figures made of the (ings of the 
arches, and the Secants of th: Comp'ements, are all equall to 
one another : vizethey are cquall to one, and the ſame ſquare of 
the Radivs. 

But equall p'2ine figures hauetheir (ides reciprocally proper. 
cionall by the 42+ of the firfl, Therefore as the fine of a greater 
arch is to the (ive of anyleflerarch : So-is che Secant of the 
Complement of the l-fler arch to the Secact of the Complemenc 
of the greater arci., 

All this is very caſie to be diſeerned in ſma!] numbers + For 
let the tio ſincs be 4, and 2. the Radins 10. 

Fic, ir is manifelt, rhar che Secancs of their Complement 
ate 25. and 50. For, 

As 4- toro. ſois10.to2g, And 

As 2. to10. {015 191 £0 $0. 

Then ic is manifelt, that che Seeant of the Complement 2. is 
to the Secant of che Complement 4 ; As 4. to 3. For the Secamrt of 
the Complement of 25 is 50- And the Secant of the Comple- 
ment of 4.15 25. Thenat 4, 15to 2. S018 go, to 25, 

In greater nuabers is the {ame reaſon. For lerche two fines 
ciuen, be 6591306. and gyoogo38. and let the Secancs of the 
Complements be demanded afrer this manner. 

As 6691 306+t9 10000000» {0 1s t CO00000- £O 14944765: and 

AS 50650338. to Io000000, 1o is loaDocoes t0 1997988. 

Te 1s manifell after chete mambers fognd, that. 

Ag 6691306. is to 5005038. (vis 19799868. to 14944765: 

Hereapen, I may vary againe the fict example ofthe firſt 
Theorem, fixe wayes. 

For if by the firſt Theorem, I hall rake this propertion 2 

As the Radins, 10000008- tO the (ine of the angle B A C, 
7479912. inverting that proportion, I may ſay, viing allo the 
variety of che firft Theorem 2 eicher, 

As the fine of the angle B A Ct — oc == 747991: 
Tathe Radi us, —_— __ F000 
So is the Secant ofthe Complement of the arch A B- 1494476 
To the Secantof the Complement of che arch BC, 1997986 


—_——_—_—_— 


Or, Azche Tangent ofthe an leB AC! === Ce 
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To ths Secant of the ſame angle, wo 1506682 
$9 is the Secant of the complement ofthe archA B, 14944765 
To the: Szcant of the complement of the arch B C 1997932! 


Oclallſy, as tne Ra {ins ——ﬀco_— I 0000005 
To the Scan »f th! co np'ement of the angle B AC, 1336914 
So is the Secant of the e>mplement of the arch, A B, 1494475; 
T> the Sz:cant of the complem2nt of the arch B C, 19979868 
Bur if by the Szcond Tn:orem, I (hal! rak- this proportion,” 
As the Radius 10299099 to the (ine of the arch A B 6691 306 
Inverting that proportion, | may ſay by this third Theorem, 
uling the variety of che firſt Theorem 1n like manner ; either, 
As the fine ofthzarch AB, — 9691356 
To che Radias, —— — 10009069 
So is the Sceant «f che comple : of the angleB AC, 13369141 
To the Szcant of th2conplement of che archB C, 1997g%468 


Oc, As the Tangent ofthe arch AB. — —— gooqop 
To the Secant of the ſamearch — —— —— 713456327 
So is the Secant of the comple : of the angleBAC, 1 3369141 
To the Secant of the complement of the arci B C. 1997986 


O:, Lallly, asthe Radins, — ww —— — 1000099 
To the Secant of the complement -— ——— AB, 14944765; 
$9 is the Secant of the comple: of the angle BAC, 1336914 
To the S:eant of the complement of the arch BC. 1rg975965 


” — 


So by th: fam: B AC, and AB, given, I ſhail find the arch 
B C,12.wayes ; thrice by the firft Theorem, and againe chriee by 
the ſecond; and lallly, hxe times by the third Theorem. 


The fourth Theorem of the varicty of Trigonome- 
trizall cakcularton. 

The Tangent! of Arches, and the Tangent; of the C owplement! 
are reciprocally m__ . 

That is, as the Tangent ofthe greater areh, is tothe Tangent of 
the le(ſer arch :$o is the Tangen: ofthe Comp!ement of the leſler 
arch, to the Tangent of the Complement of the greater arch 

And coutravily : 
\, Tiiz reaſon of this reciprocal! proportion is, the ſarne that is 
| is 


| The fith Bas of Trginamerets, 4 = 
D - WV 


| 


A [= 


—— _ 


inthe Secants - that is beeauſe the Radin*is a meane proporti- 
on berwixe the Tangent of an arch, ard che Tangent of the 
Complement. For, 
A5ED to AD. Sois 4 C 1B C. bythe 4- of the fixt of 
Exclide. or by the 45. ofthe ficlt hereof. L 
As tor example : When the proportion 1. , 

At 1 1269871. 1 he Tangent of 48. deg. 25-min.tothe Radius 
10200000 2 So is the Radius roc0c000e to BB73215. the 
Tangent of the Complement. And, 

As 5781262. the Tangent of yo. deg. 2. min. to the Radias 
10000000. ſo is the Radias 1o0000000- tO 17297260. the 
Tangesnc of the Complement. Ir thall be alſo. 

As 11269873. t@ 5781262, {© is. 17297260» (6 887381 5. 
Or contrariwile. 

As 57581262. (01 12698792. ſois $873215, to 17297260, 

Hereupon, it by 11 2698792. the Tangent given, the Tan- 
gent 5781262. bee demanded * leaving theſe Tangencs , 
I may ſappole £*$73215. the Tangent of the Comple- 
ment co bee given, andthe Tangent of the other C 
17297260. to be demanded. Ip taking of which ſappobion, 
I invert the proportion 'ef the ſecond example of the ſecond 
Theorem; Which was thus As the Radios 1c000000+ts the 
line of the arch 4 C. ſois the Tanger of the avgle BAC, ©> 
the Tangent of thearch B C. FOES fk 
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This proportion I fay I rurne backward , and fay, uſing 
a—— evaricty of the firft Theorem : cither, F A 
As the fine of c*e arch A C. Fl 29833 
To the Rodins —— m—_ w—_— 10000000 
So is the Tangent of the Camp'e : of the angle BA C. 8853215 
To the tangent of the Complement of thearch BC. 15297260 
Or, as the t2ngeat ofthe arch AC. —— 5976; 
To the Secant of the (ame angle  ————_— 496; 
S9 is the tangent of the comple - of the angle BAC, 8873215 
To the Tangent of the complement of the arch BC, 17297260 
Orlaftly, A: cc Rading —— w— -—— I0000000 
To the lecauc of the eemplem*ont of the arch AC,. . 19493797 
So 15 the rangent of the comple : of theangle BAC 8873215 
To the cangeat of the complement of the arch B C 17297260 

And ſo by the ameB AC, and AC, given, I ſhall fiadethe 
areh B C, nine wayes, thrice by the firſt Theorem ; thriee by the 
ſceond, and againe thrice by the fourth Theorem. 


Tonching the variety of Trigomonattrical! caleu/ation in yarticaler: 
concerning the three former Axiomes of 
plains Triangles, 


The three former Axiomes of p'aine Triang'es, may hap- 
pily be mere rightly drawne into one, and may thus bee pro- 
pounded. 

The fidet are direRy propertionsll, to the ſubtinſes of the apps- 
Sire ang ler. 

That is, as the greateſt fide is jn Proportion to rhe leaſt aide”: 
Soisthe ſabrenſe of the greateſt angic 1n proportion toe the (ub- 
tenſe ofthe lealt angle: And Toofthereil. 

The reafon js ,, becauſe a circle may bee cireamicrib:d te 
every plaine Triangle : winch if it bee done, the lides them» 
ſelves of the p:ainos Triangle, arc the ſubtenſes of the angles 
oppolite therenncs,as is ſhered in the thicd Axiom? 3. Beoke, 

Theofwovke ſubuinſorbeng giv 19 of chang 106 xg 
; | # OT. vey twe ag ies, 
with 4 fd ppoſite to one of on gion: the [ar 4/ſo oppoſite 


neriw of 68 giuenenglcs & given; And comtr1144p, | 
7 um _—_— h Ay” 
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The two fider whatſoever being given with the ſubtenſs of any angle 
op1ſite 19 one of theſe ſider given : the ſubtenſe alſe of the angle op- 
poſite to the other ode, is alſo given : and by the ſubtenſe, the arg/e 
it /olfe. 

And the ſubtenſes of the angles given, in plaine Triangles, are 
s|ven three Wayes ; to Wit, either thus. 

rt. That the fide ſabrending the right angle bee Radius , and 
the des including the right angle, fines : Oc rhns, - 

2- That the greater ſide ineluding the right angle bz Radius : 
1n1 the other two fides the tangent and ſecanc of the lefſer acute 
ang'e, Orlaſt'y thas, 

7- That the leſſer fide conclading the right angle be Radius : 
niche other two ſides ; the tangent and ſecant of the orcacer 
acute angle. 

As inche plaine right angled Triangle ABC, wherein che ſides . 
AB,BC,andAC, arethe ſnbrenſcs of the angles oppoſite un- 
then, in reſpe& of the pricked cirele A B C. If you pt che 
ide A B, for the Radius; the fides BC, and AC, {hall be the 
inceof ch) avgles B A C,and ABC in reſpeRof che Ciccle B D. 
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Tf yon puttthe fide 4 C: for the Radius, the fide B C. fhall be 
the Tangent of the acure angle BAC. andiheſide B A, ball be 
the Seeant of the ſame angle in reſpet of the aircle E C, 

If you pur the fide B C for the Radius, the fide A C, ſhall be 
the Taugeet ofthe avgleacure A B C, andthe lide 4 R., ſhall by 
the Szcant of the ſame angle, in reſpet ofthe circle CD, 

Bur in plaive obliquangled Triangles, the angles being gt. 
ven. tic ſubtenſes are given by one way, to wit, by the fine ore. 
ly : For the Tangents ana Secanis in plaine obliquangled Trian. 
gles areof no ale, by their definitions. 

But the fines arc ofulein 211, becauſe they are the balfe of the 
ſubrenſes inſcribed in a circle: which ſubrenſcs of every plaine 
Triangle may bee made the fides ; by the demonſtration a fore, 

oing. 
: BY: in a plaine right angled Triangle the ſubtenſe of every 
angle cannot be given ; Forevery ſide of a plaine right angled 
Triangle, may be pat tor the Radius, that is 10000000. and ſo 
may b2 accompted tor the ſubtenie of che ang'c oppolice , not 
yet knowne. 

Buc ina plaine obliquangled Triangle, the fabtenſe of a ang! 
not given. can by no meanes be given + Beeanle no fide of x 
plaine obliquangled Triangle can be pnt for the Radius ; and 
that becauſe no lide of a plaine obliq angled Triavgle can be the 
Diame:cr of a circle cixeumſcribed to a Triangle by the firft Con: 
ofthe 5 3- of the firll, 


Paniculer CenſeGtariegof right angled Triangles, 


1+ Thereſore in plaine right angled Triangles * one fde be- 
fdes the angles being green, ev-ry of the other fiars ws given by « 
threefold proportion ; that 14, as. you Wa/l put for tne Riding, the fide 
ſubrending the right angie ; or the greatsr or lefſer fide inelni1mg the 
right angle. 


2. Any two der bein gives , elther of the acute angler is given 
; by adenble properiion : this is, ax you fuall put cither this or that fide 


(nc . being the ſubcenie of the angic oppolice either 


mc os uaknowne, 
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Particaler ConſeRaries of ovliquingled Triangles? 

x In paine ovliquangled Triangles, ene de being given be- 
fder the angles : eweris of the other files is ginen but by one pro= 
portion onely, Fe, 

2 Any wo (ides being gigen, not fimply.b «t ovely two fides 
being ginen with an angle oppyjite to an: of them: the angle «ppoſete te 
the orhey of them « given, 

This ablract jn my opinion was more methodicall, but that 
reaſon, which I have laid down? ia my thicd booke for the vnder- 
Randing of young learners, was more fir, ia the opinion of thoſe 

my Scholler:, wao had ſome incereſt in me, 
Againe : Of the variece of Tcigonometricall calculation in 
particuler. : 
About the foarth Ax'ome of Sphzricall Triangles. 

Regiomontanns, and Finchyus, and Landrbergius following him, 

do* thas propound the fourth axiome of Sphzricall Triangles. 

The ſquare of the Radings, ts to the pliims fignre made of the right 
fines of the wnequwall ſides ; Arthe werſed int of the angle compre- 

hended of the fwd two fider, is to the diſſerence of the verſed ſine of 
the third fide abd the difference of the ather two ſides, 
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7 heir Demonſtration, is briefly thus, 
1, AsEH the Radius, teD E, the right line of the greater fids 
B C,or BD. So is G Q the verſed fine ofthe angle A B C,iothe 
diameter of a great circle toD C, the {awe veried ſine in the diz- 
meer of a circle, tothe Paralell : Becauſe in vnequall Circles : 
As the Rains of owe Circle tothe Rading of another Cirely : $05 
the Sines aſwell right «4 werſed of the ane Circle , to inet of litg 
arches, aſwell right as verſed of the ather Cirele, 


B 
EE . 
= G 
| F. ox 
A + a 
P , \ j | 
p = | "#71 
| WY - 
—_— 
A | 2 6 D LN K 
At for Example. 


In the unequal! Circles BCD, and GHI - If CD, and HI be 
like arches. Then, 

1. As the Radius AC,totheRadius I H * So is the right (ine 
CE, to the right fincHK ; and fo is the right fine A E,to the 
right fine FK : Andlaſlly, ſo is the verſcd fine E D,tethe verled 
fine K I, by the fourth of the fixt, and by the fifth of the fife, and 
the eleventh of the ſeaventh booke of Exelide, and by the Schemes 
ad joyning. 

2. As G H the Radins, ro GO, theright fine ofthe lefler fide 
ABerGN,; SoisD CcoD L, by the fourth of the 6. booke of 
Exclide : which D L being added to A F, che verſcd line of the 
difterence of the ſides AB, and B C, or BD, to wir, of che arch 
A D, maketh 4A the verſed fine of che chird fide A C, or 4 K. 

Moreover, becauſe 

As GH,toDE. SoisGQ, toDC, And y 

.4GH, toGO; ſoisDCro DL. Itis alis by the multipli- 
eation of Proportions © "WM Re 


L. 


"SS S* os 
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As the plaine ficzore G HGH, tothe plains D EG O. Sois the 
paine GQD C, to the p'aine DEDE; Andihe latt ewo 
plaines 3 Q D ©T, andD CD L. being deuided by rheic come 
mon fideD C. 

As the plain? G H G H.totheplaine DE G O. So is the 
fide G Q- to rhefide DL. 
Or the firl{ evo p'amnes alfo being devided by ſome common 
diniior ; co wir, the Radius. 
As G H. the Radius totheplaivne DE G O. dinided by tlie 
Radius 1 ſo is the fide & Q. to the fide DL. | 
For it: A$Slo»to8, fo5.to 4. And, 
| As 10. tos. ſo 4. to 2. Then it ſhall be, 


As 100. tO 40. (0. 20. ta 8, Andthe lall cyo plaines 
deuided by their common lide 
As 109 040. fo 5, t& 2. Or the firſt 2. plaines being - 
divided by ſome common diaiſor - viz, by 10. 
As 10.t0 4. (O18 5.70 2. 

This the demonflration of Regiement ani, Finckii, and 
Land:bergins, atogether certaine andinfallible. Which euery 
man ſees that is a Weometrician. 

Aw Example, repeated ont of the third hind of my Examples, 
B C. 59,deg. 58 m: the right fineis ——— $6 57344 
A B.q5: 5 8.the right finc Is ——— 7189355 


Difference 14 nn I Oc008 


The verſed fine of the difference ————— 00229704 
A B C. 28 deg. 14,m- —— } 000000] 


$1» 46. —— 8910284 
The verſed five of the angle — — 1.80716 


The plaine made of the rig*t fines AB and BC, 622409193120 
The ſame plaine devidedby the Ratils is —— 6224032 
Tracly agreeing with che halic vi the c:ght line found of me, 


by Profbbrphericis, 
Ag the Radius 


To the plain: of þ cigut nes Aivided '5y $4 ai! 
So is (he verſed ine of the ang 2A» oe” 


The Properiien, 

_— — —_ r5500700 2D E 
” $224073.DT, 
133y716-D GC, 
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Whick if you adde to the verſed fine of the J 297643. AF 
eifference of the (ide, ET IT Ronny of OO. 
Make the verſed fine of the third fide ——=—— 1.15521, AM 
W bichcaken from the Radius — 1c000000. A H 
Leaveth the ſine of che Comp!: ofthe third ſide, 8962469. M H- 
To which fine the arch K N, $83. degr. 40- m- 8. ſec. anſwereth: 
the Complement whereot is A Kor A C, 26.4 26, m. 52.ſec.the 
arch demanded. 

Jaſtus Bergius i» the working of the fourth Axiome, never uſcth 
the werſed Simes, but alwayes the right ſines. 


And firft, The angle at B. bring avight augle , hee feeketh ont 
what ſhould bathe ſine of the Complement of the third fide:then if the 
angle B. be 4ente, hee findeth the difference of that fine frow the 
fine of the obl:gue-angle that wihiright line COOr E Or L Thy 


ſuch propertion. 


ASD E, cheRadiasro D T,the halfe of the right line ; Ss is 
CE, rhe fine ofche Complement of theangle ABC.roCO. 
If the angie at B, be obtuſe ; by ſuch progertion: ASD E, the 
Radins, ro D T. the halſe of the righe line, ſo i; E C. the fins of 
the excefle oftheangle ABC, toEO. 


Which propertion nerwithRlanding ; be reſolugth the ſame without 
any mn/tiplication 4n4 divifien, by the belpe »f my firſt briefe Rule, 
Aterrover, the angle A B C. bring acute be alwayes addetb LT, 
the unmber fenndts T P. tomaks L >, the Sueof the Complement of 
the third Sde. But the angle ABC being obtuſe, either be ſubty ohet 
the found number T L, from T P.that there mai vemaine L P. the 
ne of the Complement of the third fide ; or elſe he ſubtrafteth,T Þ, 
from the found anmber T Levbat the rewainer may be L P. the fu 
of the excefſe of the third Sd : all which the three ſcheme following 
reach; in every of whith, 1 will ſet dawne an Example afier Bir- 


yius bs wap, 
"cara 4 he 
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The firs. Example, which was the ſacend of the ftrrnd hind 
in the fourth Books. 1 oO 


c The lefſer fdeG N, or QI, ——. 26.9. yo.m: } Adde and 
The Comp:ot ww fide GD,or F1, 30. . 03. F SubfiraR, 

The ſumme is DN, $6:d.22.m. The fine, $325991-D P. 

The difference FQ, 3, 4: Theline, 645323. P R. 


1 
' | the ſurname is, 3971314. rP. 
: The }- is the ficlt fonnd number, 4455657. T P. 
643323-D I 

ABC. 33. d 35. m1 4. ſec-is the arch of 38403 -DT, the£ 
(ot the right live, 
go 9.04- mi o- ſee. par for A B C, az ir were the lefſer fide » 


27. 38. g85-theirdificrences; the fine is, 4614841, 
| Their difference is, 49301 go. 
| The ſecond number ſonnd is the ?. thereof, 2465095. CO, 
er L. T, the firſt nuwber found, was — 4485657.TÞP, * 
the cotallis, g95075% LP, 
Uhefige of the complemene ofthethied fide, wy 


ST; 
bw ft 


I; 


> Te” af 


The ſ:e0:d Example, which was the third of the third kind 
In the fonrth Booke, 
The lefſer ſide GN, or QI, — -— 45 deg. 58 mis. 
The Compl.of the greatee fade GD,nrF yo- O02. 


The ſumme is DN. 76... — 
Surninic {2 DN, rr Þ5 5h the fine 9702957, DÞ. | 
The Gf. FQ, 51g; the ſinc 2745 187, PR aDY;? ; 


Fs Piet is 69577790, Þ.Y. (numb. 
The i — 47 ;.T P, the i foend 
2745187, P.R, or DY 

B deg.29 min.z3 ſee. 6324072, DT | 4 of the 


tight line» 
The leſſer Gde — 51 deg-30 min. -39 ſhe: (6 _ 
cont ABC, 21, _ 35- | 00- 
The \vrnmcis, BS : 4 OF» ; © B+ The Gs 
The diffexcncc, a8, $5+-.. 39+ The 


EY COLI 


g96150or . 
4835600 


4 — E ngyad | w7Foqor- _ 
QT.» bes (is w—— 23903%- Ol T, Flory not 
_ L - re TP the 1+ toand nuraber. 


n The iferene is robi6ts. LP, velag he fax of Gi 
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The third Example, which was the fourth of the third kind 
in the fourth Booke, 
The leſſer fide G N, or QI. 45+ d. 58. me 
The Comp:of the greater Gde GD, orFI, 20. 0©2. 
The (urnme is D N. 956. The fine, 9702957 D P. 
| The difference QF, 15.9d.56.m. the fine,2745187-PR.orD Y. 
| the difference 695 7770 Y P. (numb. 
| the }- 1s 3478885.TP.Þ 1, fonnd 
2745187. PR.toD Y. 
38. d. 29. M31. ſec. 6224072» TR. they. of 
, (the right line. 
ABC, at the lefſler ſide 19g, —— — 
The ſumme 48.d.29.m. 31. ſee. the fine 7488629 
The diference 28, 29. 31- thefine 4770353 


——r 


The ſurrme x my 
The 15+ is the ſeeond fonnd numb.6129488.EO or TL; 
the firſt found, namb. 3478385. TÞ., 


The difference 2650603, Þ L. the (ine 
of the exceſſe of theqhird fide. * 


Thi is Bergins bjq wey « jo [peaks of ether 0104, 41 wet worth tha 
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An addition to the 6th Booke containing the explaining 
7 and dewwnſftratiom of the Rul: of falſe Poſition, 


Becanſe the Rule of falſe hath fo great uſe in Trigonomerria as 
a Scho!ler in that Art may be altogether treed icon rhe 1atricate 
Rules of Alpebre as inthe ſecond booke I have ſheweJ ; I hare 
choughr good in this place briefly to unfold the precept and d-» 
monliration ef that Rule. 


The Precept of the Rule of falſe is this, 


Take any number at pleaſure, great or lictle in flead of the 
namber ſought for ; and worke therewith according to the order 
or Nature of the queſtion propoanded : Then it the fagis or an» 
ſwer bFuſt a; ic o1ghtto be, you have your deſir2 : Bur if other. 
wiſe. Note the difference or error by + er-And by another 
polirion either greater or lefſer, then the firſl ; repeat the for. 
mer worke, and likewiſe note the errour by the aid more or 


lefſer {after mul'ip'y acernate'y by atroile , the firll po by 

ſccond errar, andaliot lecond poſition to the tilt error, 

en 1! the Ereors have like Fnes, {ubtract the lflec Prodydt from 

—ESREs, and likew1ilc the tivo errors the one Trom the other : 

ut if the ryyo ercors have unlike finzs, adde the two produdts to- 
gether, and alſo the two errors, 

And laftly, divide the totall or the remainder ofthe ewo pro- 


dads by rhe totall or remainder of the two Errors,the quotient is 
the eruve Bamber (ought for, 


Therefore ia this Rule there are three caſes, 


1. The fic} where both che errors are +, 
2- The ſceond where both che errors are w—s 
3+ Thucd wherethe one is 4 andthe other lefſe. 


Example. 


What ntmber is that to which if | adde 5. thereof, and from 


ht” - —-—- 
. T.# 


o 


Fhe fifth Books of Frigenmmtzets, os i564 
The ttue number ſought is 90. as appeareth by che \yorke. 
co. the n::mber ſuppoſed, 
30. the ?. thereof, 
120, the ſamrre a:4ded, 
070. Une + ſabirected from thence. 
1c0. Remaiacths 


— — — 


þ 


Bvt imagine I know not the nnTber ſought for. 
r And for the firft cate. 1 wil! tirlt ſappoſe thac number to be 
44: And aſter I will luppole it, eo be x 08, As appearcth by thg 
worke following : 


i Poſition, 144 2 Poſition ——— 18 
£4 +, 36 

I 92 I 44 

33 - 24 


4 ——— — O—— 


160— The facits 129 
100 —— The iris facis --— 100 a 


_—_ 


$ Zr? + 60 The 13. Errer F ewes ©O:9 * 
? Poſition——-103 The 1. Poption—— 144 


6430 T he Prodult iwamoom—— 3286 
3320 — 


Pfteth——3600 the dividewd.T be 1.Error | 60 
40 the deviſer, The 2. Error T 30 


"gethe quotient Refteth — 40 Tb divifes: + 


or raraber (ought for, i 
e the ſeeds caſe 1 will ſappoſe the pamber ſought for z Firil 
_ after 72. Azby the wetks following Ws waniſeſt, 
s Peftion 5 »Fofition 72 
3-28 E234 
7”z 96 
F. 13 4.16 


6a T9 
100 The i110 ſacit—100 "Y 


x92 | 
1 Erver — 4® 
9 Tofeves o— 77 
2880 
1080 


i*o0. the dinidend. 
39+ the diuiſor» 


(90+ the quotient 


or pumber ſought for. 


The fifth Booke of Triganometria, | 
2 Error — 20 
1 Poſition «- 54 


| 

; 

1080 : 
! 

—_— — ! 
1 Error — 4&0 
2 Error — 20 | 


— 


the diniſor, 20 


» — 


3 For the third caſe. I will firſt ſuppoſe the numberrequi. 


red tobe 54. And after I 44+ 


The worke, 


rx Poſition xg 
+18 
I — 
7: 
212 
- ———O—— 


60 
100 


——— 
t Erroy —— 40 2 


2 Poſition 


—  — 


5769 
3249 


9000 the dinidend. 


{ 90. the quoticar 


144 I 


or number ſought ſor, 


* & -— 


2 Poſition — 144 | 


« 
*.1 g$ 
| — 
192 
s 33 
160 
I00 
Cc ermee 


Poſition — 54 


3259 
1 #rror — 40 
3 Error + 60 


100. &:wiſer i , 
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I ſappoſe you vnderſland the meaning of the rale of falſe. Now 
take the Demonſtration, the ground of which isthus : That the 
Errors or falfities of the Poſitions : And of the Numbers found 
are propertionall one to another : Thar is, as the error of the firft 
politior. is tothe error of the ſecond poſition ; So is the errox of 
the firſt found number, co the crror of the ſeeond found number : 
I call the error of Poſttions, the excefle or defeRt of the Numbers 
ſuppoſed, abone or ynder the truc number ſought for. As in 
che firfl eaſe. ky 15 

rt Poſition 144 2 Poſition —= 108. 
The true number ago The trns mernber 90. 


T he differene® v54 The dsfferexcs 18. 


Therefore the error ct che firſt poſition was; 54- 
Ang of the ſecond ——_——w_—— _—_—_—— cy. 

The errors of the Nvmbers fonnd I call the excefie or want of 
the Namber- _o_ worke produced, cither more or Icf{c chen 


the Number co be pcod!:iced - As inthe firft caſe. 
x Found nuti.ber 160. 2 Found namber —.— 120: 
100. The numbcrio be produced Iooe 
60. The differences 20. 


Then the ertÞr ®frhe firli fond number was Go. And of the 
ſeeond 20, Therefore as 54- *@ 18, S0 1560-10 20, The reaſon, 
Becauſe the worke in both poſitiens was after the ſame manner « 
thatis by adding to the firft ſuppoſed number 5. thereof, and 
(from that recall) by taking away 3+ thereof. ; 

TheeftcR is anſwerable tothe reaſon es by the worke fol- 


lowing. | 
” As 54. to 19: 50 60. 19209 


A. 3 Je eV Fa 
The ProduRt is is xo80-which divided by 54.the quotient is to» 
- Becauſe therefore + Asthe error ofthe firf poſition rs the ct- 
rec of the ſecond poſitiom 3 So is the error ofthe bcft fonnd nas 


”» oF 
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Therefore if thoſe errors be multiplied alternately, or by the 
Croſſe. that is the errour of the firlt poſition, by the error of the 
ſecond found'number ; And the error of tne ſecond pohitioa; by 
the error of the firſt found number : The Prodatt of thoſe iwo 
multiplications ſhall be eqvall. For ifchere bee fours numbers 
proportionall, the produRt of the ro meaves ſhall bee equallco 
to th* produtt of the two extream2s, as was demonſRrared in 
lines inthe 1. Booke 4z Propoſition : the ſame reaſon 1s in Num» 
bers. 
Sceing therefore the propokicion is, 
As 54. to 18. So18 60. tO 20. 
The preduRt of the wumber 18. by 60. ſhall bethe ſame with 
the produGt of g8. by 20. which the worke following ſhall make 
manifeti. 


The error of the fic pofition {4 
The error of the ſecond poſition 13 
The error of the ſecond number found 20 
The erroc of the hicil found 60 

too 10to 


Morconer in maltiplicati»n, it is all one whether T multiply 
the whole nt1her by the whole, or 0p2 whole namber hy the 
parts of arother + Ag tor examples It is al one whether 1 mul. 
iply 7 by 7;or7. by 4-and 2. For by nach multiplications 1 
Cha't _ 49- as reaſon -teacherh, and the: wore tollowing 


T7 7 7 
7 | 4 | 3 
49 28 21 

Add 21 _—— 


Fat w— 49 
Therefore in the Example propoanded in the firfl eaſe : If I 
anuletply rhe firft pofition x 44. by the ecfor of the ſecond num- 
ber foun#, viz; by 19-Ttiball oneas if I {bold have maltiplied 


go. & £24079 And cpaſequently the produ of the multiplics - , 
tion 


of the nam'*c5 144. by 20- containerh the true number 90- 
20+ tinncs / a0d the Excor 54 like Wile 20+ tines: 
___—_ _ | 280 F. YT Eg 3s ih 


— 
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"4 In !ike manner, if I mnltiply the ſecond poſition rot. by 
the error of the firit ſound namber. that is, Go, it- is a3 much as 
If 1 ſhou}d multiply 90. and 18. by 60. And conſequently the 
rodut of the nanitip'icaticn of the pawber 168. by 60. com. 
tainethy the true number go. 6o times ; and alſo the exror 1 $. 60s 
times. | & 

Buc 18. taken 60.times, and 54. 20. times are equall, as before 
was derrorficated. Therctore, it frem the prodr& of 108.malt- 
plyed by 60. 1 iwviract the product of 144. multip.ied by 2s -£ 
then ſhall ſubrra®t the error akogerher, that came out with the firfl 
product : And alſo 1 (hail ſubtract the true number 20. times 3 And 
the Remainder (bali contatve the true number 4o- times, that is, 
as many ries as the Remainder ſhall bee afier the ſubduRing of 
the error 20 from the error 60, 

Therefore, it I aiuide that which rerraineth after the ſabtraQi- 
on of che one product from the other, by the Remainder of che 
errors bf the two numbers fornd, one error beerng ſubtracted 
from an other ; The Quotient of neceflitic muti bee thertrue 
number, 

2 Againe, afterthe ſame manner 1n the ſecond caſe : if I mul- 
tip'y the firſt poſition 54. by the ſecond error 2c, ic is as much as 
if | ſhould multiply 20, by go+ lefle 36, Then the produR of 54, 
by 20. containeth go- the trac number 20,cimes, lefle by the error 


36- 20, tines. 

And in like manner,if I mulciply the ſecond poſition 93 by the 
firſt error of the number found, viz,qo.It is as much a3 if I ſhould 
multiply go. leſle 18 by 40. Then the prodatt of 72, by go. cone 
taineth the true nomber go. 40.times : lefle alſo by 40. times 18. 
the error or difference from the true rvmber 96. Aezaine, 40+ 
times 1$. and 10. times 36. are <quiualent as aforeſaid ; There- 
fore if I ſubtract che prodaR of 54+ by 20. from the produRt of 
72. by 40. 1 wholly ſubrraR the error produced inthe firlt pro- 
daRt ; and al(o the true number 20. times. T hen che remainder 
ſhall bee the true number 20, times, As the Error 20. lubrrafted 
from 4o- there remaineth 20. 

Therfore if 1 divide the remainder of therwo Products by the. 
remainder of the ryo errors ofthe numbers tonnd - The quetienc 


fall be the une cucber demanded, 
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2 Inthethird eaſe, if I multiply the firſt poſition 54. by the 
ercor ofthe ſecond fqund nember, viz. 60, Itis the ſame, as if- 
I ſbonld maltiply 90. lefſe 36. by 60. then the produRt ſhall con. 
taine go. the true number 60. 11mes, lefle by 60. rimes the error 


a7 I mulciply the ſecond pofition 144. by 4o- It is all one, as if 
I ſhould muitiply go. and 54 by 40+ therefore the praduRt hall 
eontaine the true numer 90+ 40. times, and alſo the error 54.40: 
times. 

Bar 60+ times 36- and 4o- times 54- are equall in power one ro 
another as afore + Andrherefore what is wanting in the one place, 
is 0ner-in the other * and conſequent!y, if Iadde the produd $4* 
by 60 to the produdt of 1 44- by 40+ the tetall ſha'l be\hb. me a 
falſe number, but ſhall containe go, the true number, $0, times, 
2nd 4o- times; that is a hundred times, 


Therefore, if I dinide the torall ofthe P roduGts, by the total! / 
ofthe errors of the found numbers, I ſhall have the revue nawber. 


required. 
The end of the fifth Booke, 
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QVESTIO 
VIGATION, PERFORMED 
Arithmetically by the Doctrine of 


Triangles, without Globe, Sphere, ,» 
| or Map. | , 
Written ly Raton HanDsoON, 


—_— 


—_— 


| Wherein is manifeſted, 
The diſagreement betwixt the ordinary Sea-Chart, 
azd the Globe ; And the agreement betwixt the Globe, 
and a true Sea-Chart : Mad: after Maxcatonrs way, 
or My,Evvyy : Warcurs projection : Whereby 
the excelency of the «Art of Triangles 
will be the more Perſprome rs. 


He Meridians in the ordinary Sea-Chart aye 
right lines, all paralel! onero another, and com- 
ſequently doe never meet : Yer chey cur the E 
quineRiall and all circles of Latirnde or Parge 
lels thereunto at right angles, 2s in the Terre- 
ſt-iall Globe; bur herein-it differeth from the 
DEI LEY (Globe ; for that here, all the Paralels co the Ee 
quin-Qia)l being leſſer Cireles, are raade equallto the EquinoRi= 
811 ik ſelfe, being a great Circle, and conſequently che D of 
thoſe paralels or lefſct circles, are equallrorhe degrees of the E- 
quino@141l, or any other grear Cirele, which is meerly falſe, and 
epurary tothe varure of xe. Globs,, 33 hall be ketoaſiex more 
pinioly dernonfirared- | | 


© Py 
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The Mceridians in the terrefiriali Globe, doe all meet in the 
Poles of the world, cutting the Equinoctiall, and eonſequently 
all Circles of Latitade or Varalels ro the Equinottia)] at right 
Sphzricall angles; So that all ſuch Paralels, doe grow leſſer to- 
wards gither Po'e, decreaſing from the Equinoctiall Line. Ag 
for example + $60. deg. or the whole Circle of the Paralell of 
6o- deg. is but 180. deg. of the EquinoRtiall, and foof the reſt ; 
whereas in the ordipary Chart, that Paralel! and alli other are 
made equall one to another, and co the Equinoctiall Circle, as be. 
toreeaid. 
oo The Meridians in a Mappe of Maſter Wrights proj 
rifh all parale!l ove t5 another, and cro 
Il, and all Circlss of Laticude at right angles. as 10T! 
Chart : but here though the Circles ot Latirude are all cquall to the 
EquinoCiall, and one to another, þoth waolly and in their parts 
or degrees; yet they keepe the ſame proportion one to another, 
and co the Meridian it ſelf, by reaſon of the iolarging thereof, 
as the ſame Paralels in the Globe doe : wherein it differeth from 
the ordinary Chart, For that there che degrees of the Meridian, 
and the degrees of a!l Circles of Laticnde arc equa'l : And heere, 
though the degrees, of all Cireles of Laticude are equall, yer are 
the degrees of the Meririan vnequall, being inlarged from the E- 
quinectiall towards cither Pole co retaine the ſame proporti- 
on as they doe in the Globe ir ſelfe : For as two degrees ot the 
Paralcell of 60. is bat one degr. of the EqninoGtiall or of any great 
Circle vpon th2 Globe : So heere, rwo degrees of the Equi- 
noRiallorof any great Circle of Laticude, is but equall to one de- 
erce of the Meridian betwixt the Paralels 59. 5. and 66-7. and fo 
forth of che ref, 

Alſo their agreement may be thus farther manifeſted. 

Sncb propertion 4s one Circle hath to another ; ſuch propertion 
have their Degrees, Semwidiameters, and Sines, of like Arches one to 
axother. | 

And therefore the proportion berwixc the Meridian avd 2 Pe- | 
ralell , or beryixt a degree of the Meridian, and a degree of that 
Paralell, is as berwixt their Semid'amcters. 

_ $o thatif the Semidiamerer of the Meridian be taken for the 


', then the Semidiamercr of any paralcll, will be equail cs. 


tigh, arc 
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the Gne of the Complement of that Paralels diflance From the F. 
quinoctiall, in the like knowne varrs as the Radias was of. 
And theretore, 

As the Radius, ts the fine of the Complement of the latitude por of 
that Parslels ditance from the Equinalttiall :So 1 the Semidiameter 
of the Meridian, in kavwe pirts, ts the Seandiameter of that Pa. 
ralell mn like knowng pris. 

Oc by changing of the middle rearme 2 

At the Ralins tothe Sewidianttey of 1be Arridian : So ts the 
fine of the Complement of the Latitude, to the Semidiamater Ug that 
Faralell. 

Now enecry parale'l in tit; projeRion, being equal! to the Equi. 
pUCtial} and conſequently the degrees of every paralel} beeing 
alſo equal! 1o the degrees of the EquinoRtia't; rhe Meridian, and 
the degrees thereof, muit of nec.ſhitie be inlarged , and increaſe 
from the EquineRiall cowards cither Pole; to retainethe ſame 
popen that is betwixt the Meridian, and the paraltls of the 
Globe, 

For ifthe ſine of the Complement (or the Semnidiamerer of any 
paralell ) whie" is alwayes }<fſe then the Radtus or Semidiame« 
cer ofthe Me: idian, be made equall ro the Radius or that Semidi- 
ameter z Thenthat Radias or Semigiamter of the Paralell, ſhall 
haue ſuch proportion to the ſecant of that paralels dilance from 
the Equinottiall, as the fine of the Complement ſhou'd have had 
tothe Radius ; becauſe L 

The Radius is a meane proportionall Namber betwixt the 
fine of the Compl:ment of avy Arch, andthe Secant of that 
Arch. 

And therefore as the ſine of the Complement, is tothe Radivs: 
So is the Radius to the Secant of the arch ginen, And contrarily, . 

. As for Example. 

If 1 would know the proportion betwixt the Meridian, and 
the Paralell of 50. deg. or betwixt a degree of che Meridian, and 
a degree of that paralell in minutes or miles z 1 ſay according t© 
the proportion of the Gi-be. 4 E7-"v/ 
Fa ate th a pay mh 6417: the line of —_— — 

na: of yo, deg- the paralell ginen, ) 5018 69+ ML" 

Utes or miles, anſwering to 8 of the Meridian; to 33.3% 


lk ME bites bs 2 ahe® 4 FO: 
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mines ot miles, anſwering to adegree in the paralell of 50.deg. 
Oc, if Ihad ſaid, according to Mr. wright: projection; ; 
A8 15557, (being che ſecant of che Latirade (15 © 10000. fo is 
60, deg. to 33 m.,?!58.it had been all one with the former worke. 
The reaſon heereof is, that if you haue three Numbers is 
continea!l proportion, that is, as the firſt tothe ſecond ; So 18 that 
ſecond to the third ; you may by hauing any two of them ( ſothe 
ſecond be one and a third Number giucn, find a fourth Number, 
in ſuch proportion tothe third as the ſecond was to the firll, As 
for example t Let 4. 6, and g.be three numbers in continaall pro. 


portion, and 12. be another Number given. Then you may lay as 


4-106, ſo15132.to 18+ , a 
" As 6.to 9. (o is 12. to 18. becauſe 6. 15a meane properiiona!l 
Number betyixt 4. and 9- 


In like manner. If 1 amto ſay, as the fine of the Comp'ement 
to the Radius ; | may ſzy, as the Radius to the ſecant ofthe Arch 
given, and whatſocuer number ſhall bee ginen tor the third, the 
anſwer will be ftjll one and the ſame. | 

But of the propertion that is held in the hogan of the degrees 
bf the Meridian trom the EquinoCtiall to wares either Pole, Mr. 
Wright himſelfc hath demonſtrated the ſame in the errors of Na- 
vigation by the Tables of Latitude, which he kath ca'cn ated by 
- the eontinua!l addition of the Secants : where you may more am- 
ply ſauisfic your e]fe couching that argument, | 


Now folleweth the Owefions themſelne: ts be preformed 
Arithmencally : wits 


1 By the Latiiudes and Longitndes of two places ginen to 
finde the Rumbe or point of tke Compaſſe ot beating : aud their 
Rambe dillance. 

2 Byrche diſtance and Laritades ofrwo placcs ginen, with 
: of ove of them - ro find cheir Rambe,differcnce of 

Loogirude, and the longitude of the ocher place. 

© 3 By the Rumbe and Latirudes of two places given, with the | 

Longirude of the 'oue'place : 46 finde their difiance, difference of 

, «0d the 1 of the other place. 

4 By che Longitudes Rembe, and onc Latitude given, to finde _ 


FW > | 
" oy > 
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, s Bythe Rnmbe, the diſlance and one latituie and longi ude 
: eiven ; to finde the other latitude, and their difference of longi- 
1s inde, and conſequently the 0iher longunde- 
e. For the better and more ealte underitandiag the reſolution of 
* theſe or the like queſtions, It is firſt necefiary to know of rwo 
ac places given, whether lyeth more Southerly, or Northerly, Ea- 
18 tterly, or Weſterly. 
T, Al laticude on the terreſtiall Globe is accompred from the Fe 
\s quinoctiall towards either Po le,being numbred in the Meiidian 
= irom 2. to go.deg.and taketh the denomination according to the 
as pole, towards which it is numbred; that is , cither Notthwards 
or Somthwards. And therefore 1f both places lye on the North. 
ll ſide of rhe EquinoCtiall, the lefice latitude lyerh more Southerly, 


and the greater latitude lyeth more Northecly, the difference of 
nt latitude being the remainder of thole two numbers when the le{- 
ch ſer ]aticade is taken our of the greater. 
he Andcomtrarily, if beth places lye on the South (ide of the 
EquinoRtall, the greater latitude lyeth more Southerly , andthe 


es leſſer more Northerly ; the difference of latitude being found as 
re before. 

a» If one place lye nnder the EquinoRiall, and the other withoge 
Yy it, that without the EquinoRtall lyeth rnore Northerly or Sou- 
- therly according to the denomination of the latirude ot that place 


the difference of latirude being the latirnde given. 

And laſtly, if one place lye on the North,and the other on the 
South ſide of the EquinoRiall ; that on the South (ide lieth more 
Sontherly ; And that on the North fide more Nartherly : the 
difference of lacirude beivg the ſumme of borh latitudes added 
together. : : 

Againe, a'l Longitnde onthe cerreftrigll Globe, is accompred 
from ſome fixed Meridian into the Ealt, being numbred in the 
Equino&tiall or ſome Circle paralell unto ir, from 1. to 360. de- 
grees. And therefore of ro places given, differing in Longi- 
tude, the _ longitude lyeth more Eaflerly, and the leſicr 


longicude lyech ryore Weſterly ; except ( accompting from the 
lefler ro che preage logic ) they are mqre then 1#0, degrees 
diflamc, for then | longitude lyerh moxe-Eafterly and the 
Feeater leagicade lyath more Wellerly « the c——_— 
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longirude being the remainder when the leſſer nombee is raken 
out of the greater ; bur if that remainder exceed 180. deg. ther, 
chat exceſle taken from 360. deg. leay©th the diftcrence of lon« 
oirnde. 

Hereby it appeareth that the limits or bounds of North and 
South arc the Poles themſelves : but of Eaſt and Well there arg 
no limits, 


Pro: 1. To find how many miles altereth a degree of the eAeri- 
dian ; or ſerveth to raiſe or deprofſe the Pole one degreg 
upon auy Rumbe or point of the Compaſſe given, 

The ſegment of the Meridian, and the ſegment of any Rumbe 
included betwixt any two Paralels of like diſlance, are in ene 
andthe ſame proportion one to another in all Laticudes, And 
therefore by the firſt Axiom of the third of Prtiſe, As the Radius 
is tothe ſecant of the ang'e, included berwixt the Meridian and 
the Rumbe given 2 So is the miles or minutes anſwering to a de. 
gree of the Meridian betwixt any two paralels ; to the miles or 
minures altering a degree of Latitude(or railing or depreffing of 
the Pole ene degres) upon the Rumbe or point of the Compaſſe 
given. 

Orelſe I might ſay. As the fine of the angle differing from thi 
Paralel! is ro the Radius z So is the rajles or minutes of one de- 
gree of the Meridian : te the mileg or rajnutes chat am to ſaile 
wpon that pounr, co alter one degree of the latitude, 


Example, 
I dewand how many Miles 1 ſhall file to alter ove degies 
_—— UPpen an E, N E; W:N W: ELS E; of WY, $ W, 
un 
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as 


CO $® 
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In che triangle AB C.Ler BC, repreſent $0, 1. or a degree cf 
'he Meridan : ABC, theanglic giney different from the Meridi. 
ag, either Eaft ot Welt ; whoie Complement is the angle BAC, 
from the Paralcil or Eall and Well line,cyther tothe Northward 
or Sourhwards, that 15 A B C.is an angle of 6-points of the com - 
paſle, or 67 deg-30 m. from tae Meridian and B A C, is an ang'e 
of ewo points, or 23+ deg. 30. m.trom the Paralell,accompiing for 
euery point of the Compaſſe, t 1.deg.1 5.min. And laſt'y, ler the 
anvlo ACB, beanangleofgo. deg. or a right angle - becauſe 
the Meridian and the Parale!! cut one another at right angles, 
A B. repreſenting the Paralel},or Ealt and Welt line,and ler MC. 
be the line ſought tor, Then I fay. 

As C B, the Radius 10009. ts B A. 26131. the Secant of the 
angle ARBC,67-4.30. mw. Soi CB, bo. Miles or one degree of the 
Atcridian; to B A. 156-5: miles that I ſhall ſaile vpom that 
point of the Compaſe, to alter ous degree of Latitude : Or, 

ArB C, 3816. the fine of the angle B A C,11 4d. 20 mm. te 10090 
the Redins B A, Sos B C. 6o.milet : to Br A, 156-455. miles © as 
b: ſore. 

nd this Rule , is generally held , aſwell npon the ordinary 
Chart, as on che Globe , ora Map made after M. #rights pro- 
jeRion, Wherein you are. to nore, that if the courſe be Norrherly, . 
you ſhall raiſg or elevate che Pole: And contrartwile ifche coarſe 
bz Soncherly,ybu ſhall lay or depreſſe the Poje, im the Norch Lati- 
tade. But if yoube ro the Somthward ofthe Equinoiall, and 
your gourſe Sonther'y, you (hall raiſe the Pole; and deprefſe 
ic when your conrie is Norcherly. 


Pro; 2, To finds the diffance betwint two plata: ling in 4 Paralch, 
that is Eaſt and Weſt ane from another:their langitnde: ava 
latinds being giver. 


s , i 
opcegniiagatentch 


by the miles anſwering 
the Produet will be the 


Moel- 
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Mulciply their difference in Longitude by 60, miles, anſwering 
to a degree ofthe Equino&tiall : And theo either, 

Asthe Radins to the ine of the Complement of the Latitude giney : 
So ts the difference of longitade multiplyed by 60. te the diſtance re. 
quired. Or, 

As the Secant of the Latitude ts the Radius:So « the difference of 
Longituds mxltiplyed by 60te the diſtance in mwiles,as before, 


Example. 


Let the Sorthermoſt varr of the Iſland of S. Aaries,one of the 
Azores : and Cape S. Vincent, both lying in che latitude of 37 d; 
be two places whoſe diflance is required. And admicthcir iongi- 
tvdes t6 be as followeth. 

S. aries land Lengitnde 
Cape S.Vncemt Longitude i 


Snbtrafled, The Remainder « —_ 344 — Which 
Againe ſubtrafted from 360 deg, refteth — 15 Fox 


their difference of longitade : which mulitiplyed by 47- R {44 i 


Miles, being the Miles anſwering to 1. degree in the Paracel, 
of 37 degrees, as is before tavght, produceth 766. vices Miles, 
for their Paralell dillance : Oc, 

As the Radins 19000. to 7986, the fine of the Complement of 
37, d:g the Latitude given : 0 + 960. the difference of Lowgutmac 
waliplyed by 60.19 766,y, .; + Wiles the diſtance yequired : 2M 

As 12521. the Seca''t of 37. deg. being rhe Latitude ginen ts 
I 0000, the Radiis : So is 960. the difference of lomgrtude mnitiplyed 
by 60. To 766, 1;\;3. miles, the diſFance as before. All which 
wotkes doe agree whereas inthe ordinary Chare, their &iflance 
will be found ro be.960, miles, which is more then the truth, by 
almol! x94. miles, a»d would have differed mvch more, if the 
eiwo places given had beene further difiant trom the Equinoctiall 
live. Bur it ic bee demanded, whether of the rwo places [ye more 
Eaſterly ; by the rules aforeſaid, Cape S. Vincent is faund lyc 
more Eafterly then $. Maries Illand,by lo mech as their difterence 


of longitnde is. 


— zl. deg. 10.9, 
— co7. 10, Which 


Pro ! 
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ie firſt Axiome ofthe 3. Booke of Pio 
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Pro: 3. The Loygitades and Latitades of two plages being gives 
beth an the one fide of the EquineHiall, to find their beas 
ring and Diftaxces. RAY 


Let the Lizard in Cornwall, and an Ifland lying: in the mouth 
of Lawley: Inlet , in fretwnes Davies, bee the two Places given, 
and let cheic Courſe and Diftance bee required : Admic the Lati- 
tade and Longitude ofthoſe two places, to be as follower. 
Lumley: Inlet, Latitude North, 63 deg- oo m. Longit. 309 deg. 
The Lizard, Latitude North, go. — 10.+— Longit. 17. 


Their difference in Latitude — 12 deg.5o m- differ. Long.68; 
Which is 770 min. for the difference of Laritnde, and cheir difte» 
rence of Longicude is 4ofo min. bortr their differences. of Laticude 
and Longicude, being mulciplyed by 6 min. as is uſuall upon the 
ordinary Chart, according co which we will firft worke, 


ry 


B 


Ateording to the ordinary Chart, 


To the right angled Triangle ABC, let B repteſcne Lumleyes 
lnlec ; and K. the Lizard point : in which Triang'e according co 
the ordinary Chart, are the two lines incl the ci 
BCA given, together with the right angle B C A, to wir, B C 
770 minuces, the difference of Lautudet: And CA, min. 
the difterence of Longitude; Then I fy by the ſecond Conl : of 


Ms 
. , 
- _ 
* Ya Sow 44, >A 
1 ' 
-. 


1$6 Niuticall Queſtions, 
- ArBC,q70. min. the difference of Latitude t#C A, 49lo.wys 
the difference of Lovgitude, So 5+ the Radins tgods ro 52987! the 
Tangent ef 79. deg, I 9. m01n. for the acute angle AFC. Whok Com. 
plement is 10-deg- 41min. For the other acute angleB AC, 
Whereby | conclude the bearing of Luev{eys Inlet from the Lizard 
tobe 10 dog. 41. m. from the Welt Northwarde , that is almofl 
a W:by North. And the bearing off the Lizard irom Lamb): Inlcr 
10 be 79 deg.tg min. from the South Ealtwards, that is, E, by S.ang 
34+ to the Eaſtward. | 
Now for their Diflance , you may find ic by the ſquare Root, by 
extracting the ſquare Roore out of the ſnrame of the two ſquares 
of the ſides given, of clic by the ſecond Axiome of the z. of P;riſe 
ray + Thus, 
Ar B C.1854, the fint of the angle B A £10, deg. 41, min. ta 
B A, the Radins, roo00.Sr is the fide BC, 770 miles to the fids 
8 4.415 2.3313-miles for the Difance required, Or by the ſecond 
briefe Rule ofthe 5. Booke. : 

A1BC, the Radins, 10000 , to B A 53943, the Secant of the 
Complement , to wit, of 79 deg 19. m. Suir the fde B C, ad. mi, 
tothe fide B A 4153 54%, .miles, forthe diflanee as before. Which 
1s more by an unite, then will come out by the worke of the ſquare 
Roor , the erronr whereof groweth by working with a Table of {© 
ſmall a Kadrr, as 10909, yet it 15 ſufficieng neere enough to the 
truth, for the Mariners ule. | 


According tothe Glebe, 


When B C 1s giyen 770-min, for the difference of Latitude up- 
on the Meridian, and C A, 68. deg, or 4oB86. m. for the difference 
of Longitude in the middle Paralell berwixt thoſe ewo phees , the 
ſamelineC A; muſt be fore-ſhortened in ſue proportion as the 
Radirt is to thefine of, the Complemene ofthe middle parallel, 
by finding rhe fine 'of. che eomplement ofthe middle Paralel), in 
this manner.” By the 2.Þro : I lay, | | : 

'  * Mr 10000. the Radins $5:4540. the line of the Compleat 
of 63. deg. to wit. 27. deg. Se% 4680. to 1852, the wiles an- 
Mering to che difference of Longitude inthe paralell of 63. degr- 
Amine, I lay : 
| ” E PR at 


> AL” as 
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At 19600. the Radins, to 6406 the line of the Complemehc 
of 50. deg: 10. m. to wit, 359. deg. 50. min; So is 4680. to2467:4.- 
the miles anſwering to the difference of Longicade in the Patilell 


of ts. ape So is fonyd. 


Ru  railes anſwering to che'differexce of 2 , 852. Miles. 
Lc 3 


itude inthe paralell of 63. deg. — | 
nd in the Paralell of —g0.deg, 10.m.is 26r 3. Miles. SW 
\-  Theſammewhenofis—— 4465. - 
x thereofig—- 2232. 1. for the line 
CD; repreſenting now, the dierence of Longimde in the Trian- 
[4 BCD. Orco.hnad cheline CD, more briefly ac one worke. 
he line of the complement of 63. deg. to wit, of 29. d. is &406- 
Thetotall —— 10946 
7 Whereof is — $473 


Then 1 ſay. As 10000! the Radin:, to 5473 .taken heere for 
the ſige of the Complement of the middle Paral ell: So 15 4080, 
to 2232.for the line C D,cs before. | 

;Now ip the right angled:riangle BC D, I havethe two fides 
given, comprehending the right angle,to wit, the fide B C.770.m., 
andthefide © D, 2233- Wherefogxe I ſay : As B RL rye + D, 
2232-0 is B C,the Radins ro000-to C D, 18987 the Tangent of 
70-deg-58. m. for the acute angle C F Þ whoſe Complement 18 


19 deg. 3,mig.for the other acute angle B Þ C. os 
| Yet | may wotke {by componnding the Proportions) more 
briefly. For whereas I ſaid before, Saves 
. As 10000.to 5474 S$ is 4080+ to anathet Number” : | apd Aﬀ® 
779. the other Number:So is 10000.tothe Number fought For't” 


I may by omittingthe two Radij (ay, 7 
; TIP 4 4g Tangent of 79..Jdey, 


A8770t0 5473- wi 

53.,aia.fos che acute UE, 05 DENT. os 22 5h 
Sothat the bearing oft the Lizard from Lawley: Taley,” is Kere- 

by foundeo be 79.deg.58.min, fromthe South Exfiyrards 7; 


Uviding by 1 x.deg.x 5«10iv. it 6, points 3» ries m, pf ale 
a 1308 $5 a: | l 
ms yl! UL TSTE. TS a7 


and 3,dcp. of, m 


92A vome! 20717 (et pI3Oe8 ni dmnn 22113075 0) nv nity 


* # . , 
3 .J 281 2:11 


T';.i Nantical Oueftions, 
Inler from the Lizard is Weſt by N. and 7 dey. 47 tip. towards 
the North: 

Now having the three angles andthe two ſides comprehending 
the right angle in the Triangle B C D; to wit, BC, 770. miles, 
and CD 2233 miles, 1 may find the third fide BD, as was 
caught according to the plaine Chart, in the former part of this 

Ition : viz. eyther by the extratig the ſquare Roote our 
of the ſamme of the ſquares of the two lides ; or by the ſceond 
briefe Rale, of the fifth Booke of Pitiſews. For, 

At 10900. the Radling, to 20664. the Steant of the anzleCBD 
70 deg. 58 min, So is the fide B C, 770 wiler, to the fdrBD, 
2361, miles, for the diff ance ſought fer. 

Orelſe, 

Ar BC, 3161, the Sine of 19 deg. 2- min. 11ts B D, the Radiar 
10000. Ss is the fide BC, 770. milts, tothe fide 8D, 2361, 
wile, for the diſtance as before. 


According to the tyue Sea Chatt. 


But ſippoſe C A, the difference of Longitude to bee 48; 
miles of the EquitoQiall, or of any Paralell equallunto it, as all 
the paralels are <quall thereunto in a Chart after Mr. Wrights 
projeRion : then cannot the line C B, repreſent the true difference 
of Larirude, bur moſt bZ& inlarged according to the proportion 
that is betwixt the EquinoQtiall, and the middle paralell berwixt 
the T atitudes given , which alhough ic 'bee not 'preeiſely true 
#ccording to. Art ; for that the Sines, Tangents, and Secants, doe 
pot fer by equall proportion, yer it is ſ1fficient neere enough for 
che Mariners uſe, and inch as haye not Mr. Y7rights Booke, to 


take this way- : 
And it is thus performed. 


Firft, adde the Secants of both the Laticudes given, and of that | 


Number take the halfe- 
Theo ſay, 


| A8theRadins@othat halfe which is here taken for the Secang, 
of che middle Paralell. $o is the difference of Latitade io equall 
-< +5 nn number in |ikeequall parts, which ſhewerh 


f 


© -« _ - RV »» <4 


"OE —O — . —_— 


4. 44 __.- 4<© 
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porfermed «Arithmetivally 13g 


Ms for Example, 
The Seeant of 6 deg. — Ra « 220% 
The Secant of 50— 10 min.is, - 15617 
Which added together, maketh , 37630 


x whereof is ——— 18:9 for the 
Secant of the middle Paralell, 

Then fay ; As the Radixs 10000. 819. Se & 7706: the dif. 
ference of Latitude, when C D « takp» for the difference of Longi- 
tnde £ So have I another Triangle AE C, which is equiaugled to 
the Triangle ABC; and theretforetheir ſides are propertionall by 
the 46 of che firlt books of Pireſcns. And by this way to find their 
bearing and diſtance. 1 (ay, 

At the fide A C, 4080.1. tothe fide C E, 1449. Seisthe Rading 
10000. fs 355 1. the Tangent of 19 deg. 33 min. for the aguce an. 
gle E A C, whofe Complement is 90 deg» 27 min, far the other a. 


eureangle C E A 
And fer their diſtance ic is found as is befere (er downe to bee 


2301 miles. 
Yettheir bearing and diflance, may be found more exaRtly then 
by any of the former workes, by the helpe ofthe Table of Lati- 
tudes, calculated by Mr. Wright as afore ſaid, after this manner. 
Take the difterence of the Meridionall parts anſwering co the 
Latirudes given, for the fade C E, aud for the other fide A C, take 
the difference of Longitude in miles, and multiply, chat by z@, 
Then ſay, as C E, the differcuce of. Latitude in equall parts is to 


C A, u difference of Longitude in miles, mwlriply by 10, 4s i; the 


Radins te the Tangent of the angle AEC, 


As for —_—_ 
The Meridionall pants in thatrable for 63 deg. — is 4905 3 


And for 50 deg. 10 m-is 34901 
The difterence is 141 53+ for 


the fide E C. Againe,the difterenee of Longicnde in miles,is 460s- 


which multip lyed by-16. makerh 4o$See. for the fide A C, F | 


Then 1 fay: ASE C 141 5% to AC goboo- SOS EC 


the Radins. To AC' 28825. the Tangent of mmteciey 
"iQ 3 $1154 0 | 


. 
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190 Nanticall Queſttons, 
forcheaente angle A E C, whoſe Complement is 19. degr. 9, min, 
for the other acute avgle C A E. Then to find their diſtance,1 (ay, 
as before taught. 

AsCE, the Radius 10005. to E A, the Scoant of 90. deg+ 53- 
min. to wit, 20535- So is C E, 7c. the difterence of the Latitude 
— _ toE A, 2351 x:72;. miles, for the true diſtance upon that 

umbe. 


Now let ws compare theſe works togethur, and ſee their diſfcrence, 
taking the laſt work for the truth , becauſe it it wrought by 
T able; calculated . to every Minute of the Meridian where. 


a the former workss are wrought , without the help of thaſe. 


T ables. 
By the ordinary Chart , the hearing off the Lizard from- Lum- 
leys Inlet. is 79. d. 19. min. fromthe S. Eaſt. the diflance 4415 4 
the crne bearing 70. 53-.m. from the S.Eatiy © eruc ditiance 2,51, 


— — 


the diff, to much 08. 6. ro the Eaſlw . difiance too miich 1862. 
C m:!: > 
By working by the fine of the Compiement of that middic 
Parale!l , the beating of the Lizard trom © Luwleyes Inler is 
— 70. deg, g8.m. from the S. Eaftw the d1ftance 2361 
the true bearing 90. 5;. fromrhe S. Ezftw : the diff. nge 2351 
Ce diff : rov mucn — 05-10 theBaltw : giflance too much ©-19 
(mules. 
By working by the Secant of t he middle Paralell, rhe bra: ing 
off th: Lizard trom £L wwleys Inler, is as fo loweth * 
= 76+ 4. 27, m. from me S. Ealliy : the diflance 201 
true bearing. Jo. $3. fiom the S* Eafhyy : the crue diflance 2351 


The difference — 26. t00 little to the Eaftyy the diſt. too little ogo 
jury (miles. 


So that hereby ic appeareth , that any of the former worke; 18. 
ſ»ficienc necre enough tor the Mariners ule , onely the plaine 
Cha't is to be rezeted,, for tharir differeth from the cruth 1» rhe 
bearmg more then }. of a peint-of the Compaſſe. , Ana wthe di; 
fade ic bripgeth out too much by 1802. miles. 4 IPOY 166. 


5a > tf 
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performed Hrithmet leally g 1g by 


Pre 1 4+ The Latitudes of two Places being given, with the Lowgix 
tude of one of them, cither Eaftward or Weſtward, and their 
diſtance : To find their bearing and difference of Longiende, 
And thereby the Longitude of the ſecond place. 


Let Lumley: Tolet and the Lizard as afore bethe two places gi- 
yen; And let the Latitude and Longitude of Lawleys Inlet bee 
given for the one p'ace, and the laricude of the Lizard for the ether 
place, togerherwith chei- tne diſtance 2 351. miles. 

L wmleys lnlet Latiiude 63 degrees. and Longitude 309 _—_ 
the latitude of the Lizard 599.10 m.North longitnde,cheir diftange 
wthe Eafl ward is, 235 1- Miles 


Acvording to the ordinary Chart. 


In the Triapgle A E C, letihe fide E ©, be given 779 min. fog 
the difference of latitude in the ordinary Charr, and let the fide 
E A, 2351 miles inche fame Triangle bee given for the diflance ; 
Andlet the acureangles AE C, and C AE, together with the line 
C A, be demanded. I fay, 

AsCE770miles, te E A, 2351 miles. $0 is CE, the Rading 
10000-10 E A 355 3 3. the Secant of 7a deg. 53 min. for the acute 
angie AE C, whole Complerment is 1 9 deg. 7 min. for the othes 
acure angle C A E. Then becanſe the difiance was given Eaft- 
ward , I conclude the bearing off the Lizard from Zamley: Inler, 
tbe7o deg- 53 min. trom the South, Eaflwards ; And ] lay from 
the South, Rik che latitude of the Lizardis the lefſet Laticade. | 


THE , 
% 
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Agaiae, for che difference of Longitude, it may be found either 
by the ſquare rooc, thus : 

Subrratt rhe Square of 9959 out of the Square of 2351, the 
fquare Roet of *he Remainder is the difference of Longitude in 
ries, which divided by 60 ſhewerh the ſarwe in degrees: 

Alt for E xample. 

The fquare of 2:41. E A, is - 5527201. from whence 

The ſquare of 770. E C, —— $9290c- ſubtrated, 

The remainder is the ſquare '&f C A. 4924301. wheſe ſquare 
Root is 2221 miles, tor the fide C A. Whic divided by 60, giverh 
37 deg. or min. for the difference of Longitude ; So that it I adde 
FH deg. 1 min. to 3o9 deg, th: Longitude of Luaeleys Inler, 1ſball 

ve 346 deg. x min. tor the Lon3i:uge of the Lizard, 

O., it! ſay; Ar E C rhe Radins 10999, to CA 8851. the Tas. 
£'** of the angle AEC, 7odeg. 5; min. Sow the ide E C, 7759 
miles, tothe fdeC A 2221. It produceth the diff-rerce of I ongi- 
tude in miles, as before + Waich divided by 65, ſhewcth the fame 
in degrees, to be ae:ompred to the EFaſtward;-becauſc the dillance 
was given that way. 


B 
h a: 
6 TD IN 
| 
f Acvording to the Globe. 
| Y 
Againe, Tnthe Triangle B © D, ler the fide B C, bre given 9955 
miles torche difference of Latirade acco-dirg 16 the Gioke. And F 
ler B D 2351 miles in the (ame Triangle bc given tor the d:Hanee : 0 
An4icrtho demand be as before. . 
Y 


Ifay, 4: BC, 570 miles, 6B D 1151 woler 5: So w BO the 
Radine ooo. To BD, 30; 33. the Savant of Jodg. 53 a8, 
«a 
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as before it was found by the plaine Chart. And likewiſe, for- the 

diference of Longitnde, ir is found in Miles after the ſame way ; 
ing : 

ALBC, the Radius re0vc. co CD 2885. the Tangent of che 

leDB C,70 deg.53 min. So is theſide B C miles, tothe 

fide C D, 2221, miles, for their difference of Longitude in wiles : 

But becanſc theſe miles or minutes are anſwerable to ſo many 
minutes of the middle paralel! berwixt the Latirndes given, in 
ſuch proportion as is betwixc the Semidiamerer of the middle 

ralell and che EquinoCtiall| : Therefore firfi , having found 
by the 3. Pro, the fine of the complement ofthe middle paralel 
tobe 5473- | 

I fay, Ar $473: is the Radins 10000. Ss it 2121. minutes 
of the widd/s Pardlell to 4058. minutes of the EquineBtiall, 
which divided dy 60. giveth 67. degrees 48. min. for their diffe. 
rence 6t Longirude : which 67 deg. 38 min. added to 30g deg. 
the Longitude given, the e-Hrall is 376 deg. 38. mio. from wherce 
264 deg. be tzken away, the Remainder 1s 26 deg. 35 mip, forthe 
Longuwvde of the Lizard. 

The trine Sea- Chart. 

Againe, If you wocke in the triangle AEC, according tn M-: 
Wrights projection, you ſhall finde the bearirg and d. tfcrence of 
Lorgirnde in minus ( -ccording ro the plaine Chart } tn 227ec 
With the worke there tet Jow -e, But to eedoce the 2221 » in, 
of Longitude of the mi3t « poralell in ©minwes of the Meridian ; 
you ſhall by the 2 P»-p-# 16x fir d the Secart of the auddle Paraicll, 
which is chere tound ts be x > 81 g. 

Then, 

A« the Radin* toone. to that Seeant, So it 2221, of the middle 
Paraiel! to 4179. minutes of the Meridian : which 4179. devided 
by 60 min. giverh 64 deg. 39 min. for the difterer ce of Longirude, 
whereby the Lov git ide of the Lizard is found © be 1&. dee; $9.M, 

Yet agalbe rore neeve by the be'pe of the Table of Latizudes, 
Firii fin4 the cfferer ce of 14e Meridionall parts, by the 3. Pro. 
which i- 14152: Then ahier you have found the two 2cme angles 
a8 afore. vis. A EC, 7o deg 33 Min, and CAE, ig dey. 7 mins 
you may lay ; 


z 
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As 1006600. E C, being the Radius moltiplyed by x9, is to 
C A 28830.the Tangentof theangle AE C, 79 deg.53. m. So is 
CA, 14152+ the difference of the Meridionall parrs, to 4980, the 
fide © A, for the minvtes or miles of che difference of Longiugde, 
w..is' bing divided by 60, giveth 52 d-g.% + he difference of Log. 
girnde, and thereby the Longicud- v1,ac Lizard 1s found tobe 17 
dey. 
"Thurs you may perceive that in this qveltion ſuppoſing the La. 
titudes and difiarce to bc true ; there 1; na difference in finding 
the Rumbe or bearing, in any of theſe three operations, eirher by 
the ordinary Chart, che G'ube, or Map, The oney difference is in 
the Lorgit1d2. For 
The crac difference in Lorgitude by the 

tables of Latirude, is, . , 68. deg. 
By the ordinary Chart, the difference of Longitude is 37. deg. 


which is coo little by 31. des. 
By the fine of the Comp! ; of rhe middle Paralell diff. 67. 38: m, 
which is t60 little by — 00. 2% 
By the Secant ofthe middle parale!lthe diff. in Longit. 69, 3g. 
which is to much by — Ol, 39: 


Pro: 5 The Latitndetof two plates being given with the Longi- 
tude of one of them and their bearing ; to finde their di- 
fance, difference of Longitude , avd conſequently the Lou- 
fitude of the Second place. 


Letthe Lizard avd Lumleye: Injer be the tio places given , as 
before : And let the Latitude and che Lopgitade of the Lizard, And 
the Latitade of Luwlec)e: Imlct , together wick their bearing be gi- 
ven : And let their diſtance, &c. be required. 

Lamleyes Inlet , Laticude North 63. d. longirnde 

The Lizard, Latitnde Narth — 56. te: m.Lengitude x7 deg. 

The bearing of Lomle7e: lnlct from the Lizard 19. deg. 7. min: 
from che Weft- Northrard, taut is 76. deg. 5 3- m. frem the North 


Weſlwards. 


Mee 


td ot A des — att ed 


per formed Avrithmetically. ' 19 5 
Arrording to the ordinary Chart, 


In the Hong AEC, let the fide E C be given 77@miles, for 
the difference of Larieude , together with the acute angles ABC, 
70 deg. 53 min. andEAC, 19 deg. 7 min, And jetthefides AE 
and A C, be fought for : Firſt, I ay, 

As EC, 10000 the Radics, to E A, 0535. the Seeant of the 
angle C E A. So 61 the far E C, 570. min.tothe fide E A,2352” 
aviles for the diflance required. Which being had, their difterence 
in Lopgirude is found by the 4 Pro: to bee 27. deg. 1 mip. which 
for that the bearing is Weſlward, is to be taken from the Longi- 
tude given. viz. 17 deg» Now I cannot take 37 deg. 1. mip from 
17 deg. And therefore J take it from 360. deg. and 17. deg. that 
is 377+ deg- the Rermainder is 339. deg. 59. min. for the Longi- 
tude of Luw/cy: Tolet, being the hang required, 


Azcording to the Glebe. 


In the Triangle B C D. Let BC, repreſent according to the 
Glode &d ferei ce in Lati ude 770. min. and ler the acute angle 
C B D. 70. deg. 53 min. and the acute angle BD C, 19. deg. 
7. min. bc alſo given for their bearing, And ler the diftance, &c. 
be demanded : Firfl. I fay; 

As the R drnr B C, 16000. te D B, 305 35. the Serant of the 
angle C D B. 90. deg. 53 min. Soiithe fade BC, 776m ». tathe 
fide BD 251. miles for be Drffancer quired. An. afterwards 
for the diffe:evce 1 Lorgitude. it is forrd by the 4. Pro + to bee 
63-drg. 3b min which (bir2acd from 360 deg. ard 15, deg. 
that is from :7+ deg- the remaind:rs 13 30g deg, 22 min- for the 
Lovgitude of L#mle: Inlet, 


The true Sea. Chart. 


Againe. Ts thetriavele A E ©, as before ravght inthe ordinary 
Chart, the diltavce will, be tound 10 be 2351. miles, and the 
difference of lopgitude by rbe 4. Pro: 1s be by werkirg by 
the Secant ofthe midd'e fond 69 deg 49 m. for the difference 
of lengitnde , which caker frem 377 deg. the Remainder is. 
307. deg- 21 + for the longirude of Lowvley: 


* 
I '< 
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But if you worke by the cable of Laticudes as is ſer doyne inthe 
lag Pro: the, difference of the Leugitade will be 68 dogs which ta. 
ken from 377 deg. the Remainder is 369 deg. for the true Lacitude 
of Lanlaye: Iplet. 

The di ec of theſe workes is onely inthe difference of lon. 
gicade, as is ſer dowp in the lalt Pre. aforc-going, 


Pro: 6- The Longitude of two places being given together with theig 
bearing , and one E4:uwde to find the #ther Iatitndg and 


their diſtance. 
Mccording tothe ordinary Chart. 


Let the Lizard and Zumleyer Inict be the two places given as be. 
fore : And let Ainthe Triangle 4 E C. be giren for the lon- 
eitude, and the Latitude of the Lizard, viz + Longitude 17 deg- 
and latitude go. deg. to. m. North : And is the ſame Triangic 
let E repreſent the longirude of Lamleger Inlet 309. deg. whole 
latitude 1s ſought for : And let the bearing of ZLewleyer Inler 
fram che Lizard be given 19. deg. 7. min. from the Well North» 
wards , thatis 70 deg. 53 min, from the North Weftwards; 
whereby is given, the two acute argles E AC. 19 dey. 17. mig. 
and A E C. 70. deg. 53-min. Then have I given che Triangic AEC 
ſuſhcient tearmes for the reſolution thereof. viz: the difference of 
lopgitude 68. deg: or 4ofo. min. repreſented by the line A C, and 
the 3- angles , whereby I reſolve chat Triangle as followerh, Firfl, 
according to the ordirary Charc, I ay - 

As AC the Radius 10009, toCE 2466. the Tangent of 
19. deg-7.m- Sois A C, 4of0o. miles ro CE. 1414- miles for the 
difference of the latitude, which divided by 66. giverh 23-d- 24- tn. 
Now becauſe the courſe was given to the Northwards, I adde 
I 3- deg, 34 min. the differenecot laticude found ro 50. deg- 16. m: 
the given, the ſuname is 73. deg. 44. w. for che laticude of 
ZawhperTaler. Again for the difince,T ſay. 

4 AC the Radin 1oggoto ME roxy, the Sreant ofthe as. 
fleCAES+ & 4086, wthe difference of hengirads to AEq317 
| &Az4 
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Andbeaule ir is difeult in this propoſition to find the difference 
of Latitude and diflance by the bearing, and difference of Longi- 
rude, becauſe onely one Latitude Is given , whereby J can neither 
take the fine of the Complement ot Secant of the e paralel] 
was done in the former Propoſitions, I will therefore onely jn this, 
ſhew the true working of it by the helpe of the Tables of Laticude, 
thus ; 

Firſt, find che number in the Tables of Lavitade anſwering tothe 
Latitude given : And then ſay, As the Radius tothe Tangent of 
the pwn, + wha from the Paralel| : Sos the difference of Lon- 
girude mwultiplyed by 16. te another pOMber, which added tothe 
namber anſering tothe Latitude of the place given ( ifthe places 
Latitude ſought for be more Northerly) givech you the number an. 
ſwering in thoſe Tables, to the Laticude of the ſecond place : Or 
that nomber found, ſubcrafted from the number anſfvering to the 
Latirude of the poor given, ifthe Latitade demanded be Semtherly, 
leaveth the number anſwering inthe (ame Tables to che Laticnde of 
the ſecond place. 

And therefore. 

As AC the Radins 20060, to C E 3466, the Tangent of r9 deg. 
9 min. Sois AC 4oco- the difference of Longitude in mivutes 
mulriplied by 10. to CE 14141. which for that the bearing is gi. 
ven Nocthward, I adde to 34901. the number anſwering in the Ta 
bles of Latirundeto 5o d.16 m.the Latinde given,the ſum is 49043, 
and that number I ſeeke io rhe Tables of Laricnde , where 1 it 
to anſwer to 67 degrees of Laticnde : Then ſay, the Latitude of 
Lamleyer Inlct is 6 3 deg. North, which was required. 

The Diflance is alſo found, having both Latitudes and Longi- 
mdes,by the third or fitth Pro - tobe 235 1 miles. 

The difference of the ordinary Chart in this Pro: from the 
truth, is in the Latitude of rhe ſecond place, andthe diflance. 

For by the ordinary Chart. 

The Latit.of Lamley: Inlet is 73 deg. 44 M:+ the diftance 431 9 min, 
The trae Latitude is —— 63. ——- true diflance 2252. 
The difference is to0 much Larit. 16.6. 44+ in diflance 1966 miles, 
which is produced in the ordigary Chart more then che ermth, 
| Pro:7. 
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Pro + The Lititwde and Longitude of on? plare being given, toge- 
_ ther withthe Rumbe and diſtance ts find rhe Latitude and 
Longitnds #f the ſecond place. | 


Let E, inthe Triangle A E C, repreſent Lazifes Inlet, whoſe 
L atit::de is given 63 deg. North, and Longitul. 30g "ng, 

And les A repreient the Leward, whote Latitude ant Lopgitad. 
18 required ; let theangle A E C, be given 70 deg. 53 min. tor the 
bearing ſrom the South Eall wards, anctiet the diflgnet BA, be gi. 


ven 2354 Miles. | | 
According to the ordinary Chart, 


Firit, Thy ro find E C, the difft-rence of Latitude, and thereby 
the Laticude of che feeond place, . | 

- Ar AE 30535, the Serant'sff the anyle AEC; 10 dig. 53 win. 
to EC, the Radins 10000. Srw AE, 2351 wm, the Diſtance groves, 
to E C, 770 min. the difference of Latitude : Or elſe br Mags the 
Radius into the fir ff place, by the fourth bricke Rule of the fitth of 
Pitiſcme, ; | 

Air AE toooneothe Readies: T6E C 3174 the fone of the Cone 

plement, te wit, 19 deg. 7 win, Sou AE 13515. win. the Diffance 
ives ts E C, 770 mm. the difference of La'1tude. Whic) divide\ 
J 60 min. the Quotient i5 x 2 deg. 5o min. which for that the bea- 
_—_ Sourhward, I ſubcract from 63 deg. the Latitude gi- 
ven, the Remainder is 5o deg. ro min. for the Latitude of tric 
Lizard. 

Then by che g, F/o : having the Lacieudes and bearing given, 
together with one Longuude, you ſhall find the Difference of lo1- 
gizade by che ordinary-Chart to bee 37 deg. 1 minute, which be. 
eauſe the bearing is Eafiward, isto bee added to 309. the Longi- 
cue given, the Torall is 346 deg. r minute, far the Lopgicude 6f 
the Lizard, | 


According to the Glebe, wr true M Me... .. | 
| Now if you work according to the Globe or true Map, for the fi- 


_- 


ding of the difference of Latnude, and con(cquantly the Locadoe! 
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tie ſecond place, it is all ene with the worke after the plaine Char. 

But for the difference of Longitude, it is fontd by the levera|! 
wayes ſet downe is the fourth Fra: where the di ce from 
chetruth is ſet downe : And the true difference of Lenvgitade is 
thereby found co be 63 deg. whieh added to 309. maketh 377 deg; 
from whence 369 deg. brivg taken ; leanerh 17 deg+ for the truc 
/opgitude of the Lizard according tothe firſt aſſumption. 

So that by the reſolation of theſe queſtions, ic may bee gathered 
that vo two places not lying under © EquinoRisl} or Meridi- 
a1 line, ean be truly (cituacte inthe ordivary Chart, For if you 
will ſeituate them by Latitude and Lopgitnde, their diflarce will be 
more then it ſhoald be, and the bearing more to the Eaft or Weſt 
then it ought to be, as appearech in the third Fro : 

Againe, if you will ſcitnate them by their wrue conrſe and diſtance, 
keeping the Latitndes eruc as you evght,the difference of longirnde 
will be lefſe then it ſhogld be, as appeareth by the 4,5, and 7 Pro : 

And laflly, if yoo will ſcituate by Courſe and Difianee, reſpeRting 
theig Longirudes; they the difference ot Latitude /will be more then 
the truth, 'as by the ſixeh Pre © you may perecive,' | 

All which Errors are more groſſe and apparant, the farther thar 
the two places are Jillant from the EquigoRiall cowards either 
Pole. * | | 
Audthas much ſhall ſuffice for thereſolation of the former Qne- 
tions of the Map Arithmerftal ly, whictiwho (o well nnderſtandeth, 
may thereby be able to pertorrae any orther Nautical/ Oweftion, that 
is be reſolved upon the Mapwithourt the fame, by Atrithmeticall 
ca/eajation onely, with the ht1pe of the Table of Latjtudes, and the 
Canon of Triangles, = ' 

All which Propoſitions or any other queſtions of right Lines, or 
right angled Sphzricall Triapgies, may be performed by the Circa» 
ler Stale without Arithmeticke : The uſe of which Infireent is 
'ac4ie, and fitting for all Practiciopers in the Aſathewatirker. 


ILL © Th , "D; 


A / — 
—— 
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Two moſt profitable Propoſitions for 


the finding of the Variation of the 
Compaſſes. 


=27 Or that the finding of the Variation of the Com+ 
paſſe is of moll neceſiary uſe tor the Matigers 

p1 direction in Sayling ; I have hereuncg added two 
Wo  principall Prope/itions, for the finding of the true 
Amplicude or Azimuth of the Sunne , whereby 
the Variation way bee eredibly found our. 


T9 Amplicude of che Sunge, called aifo the bredel; ofthe Suns 
riſing or ſeuing, is the Degrees and Minutes that the Sun ri- 
ſeach or (etteth from the true Ealt or Weſt pojac.pf the Horizon : and 
is alwaics of the ſame denomination that the Syas Declination is of, 


He Azimuth, is the true point of the Compaſſe that the Sunn® 
is on, at any height of che Almicanter given ; whereof there at® 
ſererall Caſes, as hereafter ſhall be fer downe : Bur firſt for the 
tinding of the true Amplitude by the Laticude and Declination 
given. VL. af 
Latitude, od. 2I demand the true li. 
Da} Declination : Northy 20 d, $ eude of the Suns Hap 
t Aithe fine of the Complement of the Latitude : to the fine of the 
Declinution * Soirthe Radint; to the fine of the ——_— _ 
avoid diviſion by che ſecond briefe Rale ofthe 5. of Pitiſcas, 


z Av the Radins to the Seerant of the Latitude . S4i: the fine of 


obe — declination, ts the Sue of the Amplitude, And therefore 
ro : 


porformed Arithmaitally 20, 


1. As 64378. the Sine of 40 degrees bring the Complenant of 50 
deg. the Latitude given :To 34201. the fine of 20 degr.the Suns De 
clination given : So 45 100000. the Radiny , to $3209. the fineof 3% 
deg. 9 min.for the amplicade required from the Eaft Northwards - 
which dividing by 11 deg. 15 min. the Degrees anſwering to one- 
point of che Compaile,the Quotient is two points 9g degr. 39 min. 
thatis E N E and 9g deg. 39 min.co tne Norcthwards , for the trac 
point of the Compaile of the Sunnes riſing or ſetting , at thattime 
according tothe Data. Or, 

2+ At 100000: the Radini, te 1555 72 the Seeant of 50 degrees, 
being the Latieude grven : So ir 34102. the fine of the Sunnes declie 
ration 10 53209-the [ing of 52 dep 9 min.torthe Amplitude deman- 
ded as before. 


But if the true Amplitude were ſought at the Sunne ſrting them 
the ;2 deg 9 mi”. found, mull be accompted from the/Weſt North. 
wards in this Pre: / 

An4ifche Declination in this eaſe had beene given Southwarde. 
thenthe Amplitude at the Suns riſing woeld have been found 32 
degr. g mio. from the Eaſl, Sourhwards ; And the Amplitude ae 
the Snnaes ſetting 32 deg-9 min. from the Wek Southywards : 
And .v for any other. | 

Thes the Amplitude being ound, the Yariation'of the Compaſſe 
is the difference berwixtthat and the Need/es Amplitade, which e- 
very Sea-man knowes bow to obſerve. 

Nate chat rhe greater the Latitade,che greater is the Amplicnde - 
For wherethe Laticude is equal! ro the Complement ofthe Decli- 
nation given, borh being of one denomination,the Amplitude is go 
deg. trom the Eaft or Welt ; becauſe chere the Sunne toucherh as 
it were the Horexen atths loweft, inthe interſeRion ofthe Hori. 
vou and Meridiaes Cr oler- 

But where the Latitude is rnorechen the Complement of the De- 
ainacion given : both being of onc denomination, that is both 
North,or both Sourh 1 chere rhe Sunve eommech net at allco rhe 
Horizon and ſo inthat geſpeR canner bae ſaideither to riſe or ſer 
for that it is there eontinually Day, ſo long as the Declinatign is @« 
Fall 20,00 mare then the Complement ff the Lacicude, =— 
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The Latitade, Drobination and Almicanter »f the Sunn bring gs. 
vew © To findthe Azicamth. L: | 


Tha Propoſition hath three C aſe! : ; For, 
No, | 


Either the Swan hath moonenes 2 North G Devlination, 
South - 


In all which Caſes. | 


Adde the Complement of the Latitude A B, tothe Complement 
oefche Almicanter B C, the torall will be AF. 

Alfo adde the Complement of the Latitude G N, to the Almi- 
ranter D G, the torall will be D N, who's ſine is DP. 


t. If AB andBC, bee equall roa Puadrart (as in the ſecond 
Diagram) chen is DT, ihe 5. ofthe ſine D P. 


» If ABandBC belefle then a Quadrary (as inthe third Dia. 
gram ) the Complement of that ſumme is F O; whe#le line is 
+ y_ taken from D P, the Remainderis D R the 4. whereof 
wDT. 


g 1f AB, and B C, be more then a Quadrant (as in the firſt 
4- and 5 Diagram (the excefſe thereof is F Q, whoſe (ine is Fo, 
which added to D P, the whole is D R, the 3- whereofis D T. 


| & Exaryle nhere the Sunne # in the Equinetiial A B. 
and B C ; bring always! in this caſe more then 
4 Quadrant. 


Laticade, .z0w.North R 
Par { page, 1 1308-0 } Demand the Aziganch: 
Ent HBGN, bethe Solffiricl Colure. - 
HG, the Horizon. SIN 
BEM, the Eef Azimmhb, 
A 3, the davis of the werid, 


% = - 


QN, 


perfermid <ArithmAicall 19; 
QN, the E il. | 
PD, the Almicantere | 
IK, (in the other Diagram:) the Swnnt pardlell, 
BG, -quallte BF,or B D, aud conſequently Cr, equal ts 
FH DG, the Almicauer given. , 


| The Works us follows ts _ | 
AB, y83deg, 30 win, [dems, or GN, 38 deg, 30 ws. 
BC, 90. Compl: D G, 36 = 
AF, 1608. 30. wn—_— DN, zo. DP, 8936, 


PQis 33 Whſe Shel =— — Fo, mw 
Theta 59, G— DR, 116994 
> whereof  RT,or DT, 58497 
From whenre ſubtrat RP, xr Fu, -— 327209 
The R «PT, WE, wm 36767 


Then . 
45758. the fine of 27 deg 14 mit, for the true Azimuth of the Suuie 
fromthe Eaf pk in. 4 EO. Y 
P 3 3 Kron 


404 Na#tirell Buofti ons, 
» Example where the Sane bath North declination AB, and 
B C, bring equal t6 4 Quadrant. | 
Latitude, North: 51 4. $0 8. 
Data 423) =» © Danandth Azimuth, 
Almiener, FL 


N n*\2 LEE 


77 
The Werks as foleweth, 
' AB, 33d. 30 ww, [drw, r GN, 38 d. 20's, 
BC, 51. Jt. 30. Compl: 'DG, 38. fo ., 
AQ go. — DN, 77. — the 


er LPT. FTD, —_— 48718 
SwhiraRt "Kt, or © P, the Deeliaatio, 34403 


RefnthOT, oe WE, w— 24510 
Thew' / 


RET %#DE, 100000+ Satgh 14 66 te BG 
29796 17 - 20 v8, was 4 anne 
fremthe Eab Si fe od 

_ "Mp 3 Koaw 


- "+ p þ , 


me wo dd cc. 
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Kiawphe where rhe Suane barb North declination AB 

, being loſſe then # Huadrem, anc, 
Latirade $1 4.q0 wn Newb,3 

poeJDeckantins — North Danarh Arca 
Alkzicanccr, 48: 360 == MW; 


The Works «« foloweth, | 
AB, 38. dog. 30. win. Idem, or G N, 38 deg. 30 win, 
BC. 41. 30- Compl : D C, 4%. _ "20 


AF, fo. ow DN,& 87. — Whoſe frei DP, 99862 
FQ 10, — Whoſe fine is Fn, .r PR, ſubrratied, _ ' 17364 
KRefotb DR, _ $2498 


LA >. wherref, 5 T D, or RT, -_ 41249 


Subrra4 ÞF n, 'x 
apa ilaroT WE — 24411, | 


>T D.qt 0D E,roa000-Se& WE, » ny ns 


> ns Lo þ oqes, foe tans at the 


$66 de Refi Oe: wk 

"= awyle where the Suune bath Nerth deolinaviee 5 Þ, and 
oa BC, bring wore the a nadir ext. 

icrade, North: $1 4. 20.04 

Dubs $ Danes tek: 20 F Demand the Arimay 
.C Alnicamer, © 306. nn. 00G, 


A 


E( \ VIE - 


Nh 


Q 


* 
. 
* 
# 


"os. 
” / 
Tn # 


© Thi Works au folawnth 
AB, 38d. 30 w. [dam, #7 GN, 38d. 0% 
BC, fo. — Compl: DG, 16. 


AF,T8, 3, ——— DN,48 36. -». 1s DP,7405; 


AY, 50. oa —_ is 
FQ, 28, y0.Wheſefmeis Fu,owPR, which s ——_47715; th 


The whele bring added, is DR, = 122619 W 
5. whereof is T R,or TD, — 613% 
Sine of the Deeliaation 1 z, 34202 | | 
Pata alles, won q777 AfbT 0, wed wes | 
Theindls OR; h—_— 7 & C Which & T1» 
Subrrot TR, none 1905 3 ins 
| . +144. Thee 
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Then 
j \6T D,61305,10D E,roooco. So & W E,10612. to C E,33622 
of 19 deg. « 29 mis, for the true Azimmrh of the Sun from the 
k yo ge der 


5 Exam whey the Sunne hath South declination AB, and B C, 
' bring always: iu this caſe more then 4 Quadrant. 
Laticude 51 d. 20 w.Novth, 
Da JDecinnion 10. — South (F Demand the Azimuth; 
Almicanter, 1 For __ 


by; | 
o—_—_ —_ | 

610 "Ra ao . Compl : DG, {Nut 1 

3% JIA DN,& 53. 30. » Wheſo far 4 DP, vogts, 

be _—_ wWhoſs for & Fu, PR, which & — 

0D The teal DR, nnnn—_—_ | 4 ;! 


L V 
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The fine Fu, « 29974 

The fine of the Deelin : 1 Z, ſubtratt, 1976 | C RT, Co119 
FRefftath E'N, or R O, —_— 225109. Swhira(t 22510 


moE—_ 


Then, 4: TD,6o1 29, ts DE, roooo0. Se & WE, 37619. to EC. 
62556. which i the fine of 38 drg. 43 win. for the true Azimuth of 
the Sunne [rom the Faſt Southwards ; So that having et the ſame 
time obſerved the Needles Azimerh, by comparing that wich the 
true Azimuth, the difference betwixt thoſe two numbers ſheweth 
the variation of the Noedte or Compaſſe at the time of obſervation: 
In like manner, by this Propo.1tion, you may (having the Letitud 
Declination and Azmmh given) tind the Almicanter or depreſſion 
of the Sunne ar any time. - 

: Orby having the Lacricnde and Declinati-n given, together with 
the Almicanter, you may find the houre. Or with the (aid Das 
and the honre, you may find the Almicanter, as by the 8. and 16, 
Problems of the firlt Booke of Affrovemicall Queſtions in Pitsſcw, 
is more at large ſet downe. 

All which hath herecofore beene found very laborious inthe ope- 
ration, requiring many workes of Multiplication and Diviſion for 
the reſolving of iach Queſtions ; which is now performed by Pre- 
PSapherici, and onely one Diviſion as afore is tavghr. The firf 
ground of this Pro : I had from Mr. Henry Brigges, Mathemarticall 
LeRtarer in Greſham Colledge, which fince 1 have” applied co the 

.th 4xiome of the 4.th Booke of Puiſew - The excellency of 
which briefe working i this kind, 1 leave to theeonfideration of 
the Aiadious Mathemirtct2n. ; 

Munch more might have been added by way of application to this 
generall 77igonewetria, our of Pitiſens himlelle, Regimontann, C4- 
perniews, Clavixe, Finkswo, and others; Bar becauſe my time will 
aot now permit me, I wi!!.deferre the. fame till farther occaſion be 
ar not doubting bur io the mcane ſpace, ſome of our Exg/b 

ieians will hereby cake incouragement to publiſh tome 
ay 3 the benefic of onr Country, which I beac- 
i dto ſce effeted, WW 
ufo Toth, FINIS, 
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